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The Record Cracked 


the Paint did not ! 



420 hours, 21 J4 minutes of continuous 
flying! 420 hours, 21 minutes of con- 
tinuous strain on men, motors and paint! 
And, because none of the three cracked, 
the St. Louis Robin was able to add more 
than one week’s time to the best previous 
mark for sustained flight. 

When it landed, the plane was in such 
excellent shape that it could have gone on 
for many, many more hours if necessary. 
The motor was as powerful as ever. The 
pilots were in splendid physical condition. 
— There was not a single crack in the 
fabric. 

The reason, of course, is obvious. The 
fabric finish used on the St. Louis Robin 
was made by Cook. The Dope used on 
the St. Louis Robin was made by Cook. 
All the varnish — all primer — all dope- 


endurance plane were made by Cook. 
The result was the toughest, most dur- 
able fabric finish possible to put on a 
plane. A fabric finish scientifically pre- 
pared to withstand the onslaughts of 
scorching heat, blinding rain, terrific 
winds — without cracking. 

It is significant that only two of the last 
four planes to set new endurance marks 
reached the ground with the fabric in per- 
fect condition — and that both of these 
planes were finished with Cook's Avia- 
tion Paints. 

We have some interesting facts about 
aviation paint for men who want the 
toughest, most durable fabric finish that 
money can buy. If you would like to 
have it, simply drop us a line. Your re- 
quest involves no 
obligation whatever. 


(ook Paint ^ /arnish (o mpany 

Aviation Division: 2426 'North Broadway, St. Louis, Mo. 


FACTORIES AT ST. LOUIS, KANSAS CITY, FORT WORTH, HOUSTON, CINCINNATI 
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Flying colors 

that stand the gaff 


Today’s plane with its greater cruising 
radius, higher ceiling and increased speed 
encounters every flight condition. Unlike 
the motor car, its exposed surface must 
meet and hold up under any weather strain 
— stand the gaff of intense heat — cold — 
smashing hail and terrific wind velocity — 
and often in a single flight. 

The modern plane adopts color 
for instant visibility, a safety 
factor both in the air and on the 
line. Then, like the motor car, 
it depends on color for style. 
Sherwin-Williams Aero Finishes 
are true flying colors. Properly- 
applied they assure new standards 
of durability, evenness of texture, 
richness of color. 

S-W Nitrate Dopes made from 
finest solvents, give a superior 


uniform strength of film and minimize 
precipitation and blushing. Finished with 
S-W Semi-pigmented Dope and S-W Aero 
Enamel, they form a noncracking yet flex- 
ible surface light in weight and strongest in 
protective qualities. 

Consult our colorists 
Get expert information on combinations 
and new contrasts of fast-to-light 
colors. Prominent members of 
the aircraft industry have been 
quick to adopt S-W perfected 
Aero Finishes which bear the hall- 
mark of 60 years’ experience and 
unsurpassed research facilities in 
the ’‘finishing” business. 

for the new booklet “Slierwin- 
Aero Finishes" which 
complete finish guide. 

TheSherw/n-W/luams Co. 

Cleveland, Ohio 



Sherwin-Williams 

AERO FINISHES 

For Planes, Hangars and Equipment 




Nickel Alloy Steel parts in the latest 
"WASP” aircraft engines establish 


new standards of wear-resistance 


T HE Pratt & Whitney Aircraft Co., in introducing 
the Series C “Wasp” engine, takes another step 
toward the perfection of the original “Wasp” engine 
brought out three years ago. 

This latest engine retains all the fundamental fea- 
tures of design of the original “Wasp”, but incorporates 
many new refinements which represent the experience 
gathered from many millions of miles of commercial 
flying and extensive naval and military use. 

The Series C engine is stronger, more powerful, 
more durable, and generally more efficient than previ- 
ous models, and its makers believe it is the nearest 
approach to mechanical perfec- 
tion ever achieved in an aero- 
nautical engine. 

Probably there is no better 
standard by which the engine 
can be judged than the results 
of the 50-hour endurance run 
contract. 

There were no failures of any nature during the 
entire test and the engine exceeded all requirements 


by a wide margin. It developed more horse-power, 
burned less fuel and oil, and, in addition, because of 
the confidence of its makers, was run under condi- 
tions far exceeding the set-down requirements. 
Throughout the entire 50-hour period, the engine 
was operated at full throttle. 

At the conclusion of the test, the engine was dis- 
assembled and carefully inspected. Its condition was 
excellent. No parts showed signs of excessive wear. 
Of special interest is the fact that the big end bearing 
clearance of the master rod with the Nickel Alloy 
Steel crank pin was identically the same at the con- 
clusion of the test as when first 
installed. 

Probably the most impressive 
evidence of the uniformly de- 
pendable mechanical properties 
of Nickel Steel parts, is the fact 
that practically all manufacturers of airplane engines, 
both in America and Europe, have adopted Nickel 
Alloy Steels for highly stressed parts, the weight of 
which must be pared to a minimum. 



FOR ALLOY STEEL 


required by Navy 


You are invited to visit our Booth at the 11th National Metal Exposition of the American Society [or 
Steel Treating, Public Auditorium, Cleveland, Ohio, September 9th to 13th inclusive, Space No. 94. 


INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, 
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The Fastest Sport Model 

A DELIGHT to the sportsman flyer . . . The Boeing 100, the civilian proto- 
type of the famous Boeing army pursuit plane, claims the distinction of 
being the fastest sport model now on the market. 

Comfort, speed, maneuverability, low landing speed, and high quality are 
outstanding features of this new member of the Boeing family. 

The following Pioneer Instruments are standard equipment: 

THERMOMETER ALTIMETER TACHOMETER 

FUEL PRESSURE GAUGE BANK AND TURN INDICATOR AIR SPEED INDICATOR 
OIL PRESSURE GAUGE ‘MAGNETIC COMPASS FUEL LEVEL GAUGE 

PIONEER INSTRUMENT COMPANY 









HANGARS 

Modern— Daylight— Fireproof— Clear 
Floor Space-Full Width Steel Doors 

Every desirable feature in the efficient housing of airplanes is embodied 
in Truscon Hangars. The walls are an expanse of glass, giving daylight 
to every part of the Hangar. Thorough fire protection is provided by 
the use of Steel Windows, Steel Doors and insulated Steeldeck Roofs. 

The floor is entirely free of columns, permitting the easy handling of 
planes. The Steel Doors open the full width of the hangar so that 
airplanes enter and leave without interference. Repair shops are 
located in the side bays for maximum convenience. 

Truscon furnishes you either the complete building from standardized 
units or the Steel Doors, Steel Windows and Steeldeck Roofs adapted 
to your own design. Write us your requirements so we can offer 
suggestions without obligation to you. 

TRUSCON STEEL COMPANY, YOUNGSTOWN, OHIO 

AERONAUTICAL DIVISION 

TRUSCON HANGARS 

AND HANGAR DOORS 
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KINNER AIRPLANE AND MOTOR CORP. 

GLENDALE, CALIFORNIA 

5 CYLINDER IOO HORSEPOWER 
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a a a a It lakes a specialist to 

produce a specialist a a a 



The Spartan School of 
Aeronautics offers to 
students an extended 


which spreads the cost 



T HERE are three main factors to consider in the selection of a school of 
instruction in aviation. Are the courses offered complete and compre- 
hensive? Is the flying equipment new and is it powered with modern motors? 
Are the instructors competent in every sense, experienced, and are they 
capable of developing a pilot’s best talent? In other words, are the instruc- 
tors specialists? 

The vast difference today in the caliber of flight instructors results directly 
in the wide variance in efficiency of pilots who apply to the Department of 
Commerce for a license. And the same condition is responsible for the num- 
ber of pilots the Department of Commerce refuses to license until those 
pilots have had additional instruction . . at additional expense. 

Spartan School executives believe the reputation of a school rests largely 
in the hands of its instructors and upon their ability to produce excellent 
pilots . . . specialists . . . without unnecessary expense to the student. Spartan 
instructors were chosen by that standard. They are outstanding pilots. They 
have both scientific knowledge and a background of wide experience. And 
they have character and personality which fit them to produce pilots who 
are specialists. 

Behind this instruction staff is an organization which has supplied every 
detail of equipment required by a modern school of aeronautics . . . and 
financial support unlimited for the development of an outstanding institu- 
tion, distinguished by the success of its graduate pilots. 


Write for 32 - page illustrated book . . . 
"Training that Produces Natural Pilots ” 


SPARTAN SCHOOL OF AERONAUTICS 

TULSA, OKLAHOMA 
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What Facts "Stand Out" 
in Airport Lighting? 


By E. J. DAILEY 
Lighting Sales Manager 
Graybar Electric Company 


This is Number 4 of a series of adver- 


1. In general, icliat is the signifi- 

cance of good Airport 
Lighting ? 

The most important phase of 
commercial aviation today is the 
development of airports. Air traffic 
now waits on its terminals, and 
ninety per cent of all air-linc activ- 
ities are ground activities. And 

every airport, the problem of night 
lighting stands foremost in imme- 
diate vital importance. 

2. What is the commercial sig- 

nificance of good Airport 
Lighting ? Does it pay? 
The "edge” held by a first-rate 
airport is already assuming a tre- 
mendous commercial value. Impor- 

tend to seek the best equipped fields. 
What this may mean in the future 
is almost beyond computation. 

The community possessing such 
an airport may expect generous 
dividends in the form of increased 
prestige, expanded business, and, 
more directly, the attraction of many 
new industries related to aviation. 

3. W hat are the requirements for 

an "A ” rating? 

The Department of Commerce 




rating: An airport beacon. Boundary 
lights. Obstruction lights. Hangar 

GraybaR 

Successor to Western Electric Supply Dept 


floodlighting. Field floodlighting. 
An illuminated wind direction in- 
dicator. A ceiling finder. And, also, 
continuous operation from dark 
to dawn. 

4. Wliat is the fundamental pur- 

pose of these requirements? 

These requirements are intended 
to aid the pilot — to identify the 
field, to help him judge height and 
distance, and to show him the best 
approaches and the obstructions to 
be avoided; in fact, to give him 
a distinct, visible picture of the 
whole field. 

5. In summary, what does all this 

accomplish? 

A well-lighted field must be easily- 
found, easily identified, and as easy 
to land upon by night as by day. 


And finally, it must be remem- 
bered that each field has its own in- 
dividual requirements. The ultimate 
guarantee of good lighting is not 
equipment alone — but the proper 
application of that equipment. 

Gravbar’s Airport Lighting De- 
partment — we may suggest at this 
point — stands always ready to offer 
its willing cooperation to those in- 
terested in this subject. Let this 
coupon bring you more information. 
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THE BEST LIGHTED AIRPORT 
IN THE WORLD 

The Syracuse Airport has been pronounced by a great many fliers from all parts of the country to 
be the best lighted airport in the United States. Representatives of numerous foreign countries, after 
travelling thousands of miles to see this airport lighting installation, have pronounced it to be the best 
and most completely lighted airport in the world. 

The Syracuse Airport was lighted byCrouse-Hinds Company, and the lighting system which was 
finally decided upon is the result of considerable research and experimentation. This system provides 
sufficient intensity to make safe landings in any direction, under any and all weather conditions. 

In addition to the permanent lighting installation at the Syracuse Airport, the Crouse-Hinds 
Company uses this field as an outdoor laboratory for the purpose of developing and testing new ideas in 
airport lighting equipment. 

Crouse-Hinds Company extends an invitation to representatives of airports who are interested in 
the latest developments in lighting equipment to visit the Crouse-Hinds factory at Syracuse and to 
inspect the Syracuse Airport. 

CROUSE-HINDS COMPANY - 


CROUSE-HINDS 
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irday from Bradford, Pa. Raced the AMERICA!! Engine 
* ' - mder the oonditiona don't think, it was ao 
limitation was air-cooled engines ap to 
'oarth place against engines ranging from 110 to 
it oases airplanes speolally etreamlined for 
look next time. 

Coming bsok from Bradford, I ran thru about four thunderstorms, 
know for certain whether the engine would drown out but apparently 
did not affeot it. Then just before I reached Cleveland, I ren into 
one of the hardest storms we have had in this section. The rain oame 
down in sheets and there was a wind very near gale velocity. It had been 
neoessary due to wind to run the motor up to near 2000 R. P. M. to make 
headway and I had been in the air about two hours, then in the storm I had 
* ... * 0 iull throttle to hold my «» the »h. 


200 horse power. I took 
165 Horse Power aid. in me 
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;as stripped off 


e have about twenty 


>w for Texas, using the AMERICAN Engine. Will 
is thro the heat conditions down south under 
inditlons we h 


in flight, 

never been over 60 degrees eenl 


h perfect results. 


'm entirely satisfied and the mo: 
I'm developing, particularly afti 
ter, as things develop. 


■k 



AMERICAN CIRRUS ENGINES, INC. 

WASHINGTON AVENUE 
BELLEVILLE, N. J. 
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CERTIFIED PERFORMANCE TRIALS 


AND SAFETY RATINGS 


AERCO SAFETY RATINGS of aircraft 

are based on a thorough investigation of the aerodynamic 
characteristics of the aircraft, calculation of stresses in all 
flight and landing conditions supplemented by an investiga- 
tion of fuselage strength in flight with the interferometer, 
selection and treatment of materials, dynamic and static 
tests of materials and assemblies, flight trials under 
operating conditions and other considerations affecting the 
safe and efficient performance of the aircraft. 

Aerco safety ratings may also be awarded to power plants 
and accessories, after suitable investigation and tests. 

AERCO CERTIFIED PERFORMANCE 

trials are accurate and unbiased. Highly specialized 
test pilots and the finest equipment obtainable are employed. 
They are of inestimable value to the manufacturer who 
desires to meet competition with indisputable facts and to 
the operator who demands definite comparative knowledge 
of performances. 

Regular inspection of production and of operating aircraft 
insures that the high standards of an Aerco rating are 
maintained. A high Aerco Safety Rating indicates that a 
product is the result of intelligent planning, honest work, 
expert craftsmanship, and real merit in aeronautical design 
and construction, followed by proper upkeep in service. 
Aerco Ratings afford insurance and finance companies an 
impartial, accurate survey on which to base their rates. 

The Aerco also maintains a complete aeronautical engi- 
neering consultation service, and Aerco consultants include 
many recognized leaders in the various specialized phases 
of that field. 

Full details upon request. 


THE AERONAUTICAL SAFETY RATING CO. OF AMERICA 

West Coast Offices: 910 Quinby Building, Los Angeles, California 

THANK YOU /or mentioning AVIATION 
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Aviation ®|.| Insurance 
Protection 


facts about B. & B. Service 


Established 1922, reducing insurance rales by approximately 
25%, raising limits of indemnities and broadening forms of insur- 
ance protection. 

FIRST to supply, in 1922, comprehensive aviation insurance under 
an all-American combination policy form, than which no broader 
form exists today. 

FIRST to construct and supply aviation finance insurance, dealers’ 
and manufacturers’ blanket policies, airport and airmeet liability 
policies, and policies covering beyond the United States. 

FOREMOST in constructing and supplying, at a moment’s notice, 
special forms of coverage to suit unique requirements. 

ALONE in operating on a non-pool basis maintaining an open mar- 
ket through which responsible insurance companies may operate 
independently. 

ALONE in maintaining an engineering and advisory service cover- 
ing the entire country and serving all interests. 

ALONE in having developed a world-wide organization whereby 
American exporters of aircraft may secure adequate insurance and 
in addition, foreign local engineering and advisory service. 

ALONE in having paid more aviation claims than all other aviation 
insurance organizations. 

ALONE in being favored with the major part of all available avia- 
tion insurance business. 


Policies have oeen supplied, among 
others, to: — 

Federal and Stntc Governments, Boeing Air 

Western Airways, National Air Transport, 
Western Air Express. Northwest Airways, 

Corp., Stout Air Services, Philadelphia Itapid 

Railway Exprcss,Ford MotorCompanv, Fair- 
child Flying Corp., Pitcairn Aviation, Ine., 

fount Corp., Tidewater Oil Company, United 
pony. Pulitzer and other rare meetings, Uni- 
Hellanra Aircraft Corp.. Chance Vaught 
craft Corp., Pratt & Whitney, Sikorsky Avia- 

& Telegraph Company, Radiontarine Cor- 
& Mfg. Company, California Standard 
Trust. Canadian Transcontinental Airways, 
B. T. A. of Colombia, S. A., Andian 'National 
Lines. Transcontinental Air Transport, The 

United Aircraft & Transport Corp., Aviation 

Laboratories, Aero Corporation of Califor- 
nia, Texas Air Transport, New York and 

Hubert 'Wilkins, Anthony Fokkcr, Lady 
Mary Heath, Miss Amelia Earhart, and other 


The foregoing facts are the result of maintaining consistently over a 
long period of years B. & B. SERVICE, STABILITY AND SECURITY 




BARBER A IS A LIMA I Y, Inc. 

Est. 1922 A New York Corporation 
Underwriting Agents for leading American Insur- 
ance Companies and all-American Reinsurers. 

CHANIN BUILDING 122 East 42nd St. NEW YORK 

Cablegrams: Avbar, New York 


Telephone: Lexington 4316-7*8 
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NIAGARA SIGHTSEEING PLANES 
ARE FUELED WITH SO CO NY 


T HE FLAXES operated from the Buffalo 
uid Niagara Falls airports by Sky View 
Lines, Inc., are using Socony Aviation Gasoline 
and Socony Aircraft Oil. 

Scheduled day and night sightseeing flights 
over the Niagara Frontier, Niagara Falls, and the 
Gorge are made in perfect comfort by these air 
liners, powered with Socony Aviation Gasoline. 


Like many other air lines in New York and 
New England, Sky View Lines, Inc., find that 
Socony products keep their planes running 
perfectly at all times. 

SOCONY 

Aviation Gasoline — Aircraft Oil 


STANDARD OIL COMPANY OF NEW YORK 
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Aircraft Magnetos 

Are Selected Because of Their 
Dependability — Simplicity — Accessibility 



Scintilla Aircraft Magnetos 
on Aircraft En ( 

AEROMARINE 


:e aircraft 

AMERICAN CIRRUS 
ENGINES. INC. 
AXELSON MACHINE 
COMPANY 

BROWNBACK MOTOR 
LABORATORIES, INC. 
CONTINENTAL MOTORS 
CURTISS AEROPLANE 
KIMBALL AIRCRAFT 
KINNER AIRPLANE A 
ID AIRCRAFT 


LE engine C< 
LI company* ' 


are Standard Equipmt 
’ines Built by 

LYCOMING MFC. CO. 
MAC CLATCHIE MFC. 
COMPANY 

MICHIGAN SCREW CO. 
NATIONAL AERO CORP. 


RO P C R K o Y DKc T tr. E N^: 

SZEKELY AIRCHAFT 
THE AIRCRAFT ENGINE 


The majority of modern Ami 



SCINTILLA MAGNETO CO. Inc. 

SIDNEY ~ NEW YORK 

Contractors to th. U.S.Army and Navy 
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An aerial view of 

Schumacher Fabrics 



\^)UR own to command! A swift 
winged plane with a cabin as luxuriously and 
tastefully decorated as a room in your home. 
The "Aristocrat” interior illustrated here shows 
how effectively Schumacher fabrics have been 
used throughout for decorating and upholstering. 

The spirited modernistic design of the Schumacher 
brocade used on the back of the passenger seat in- 
troduces a smart contemporary note. Its undulating, 
zig-zag stripes in graduated shades of brown repeat 
the color scheme of the ensemble which is brown 
and beige with an enlivening touch of orange. The 
seat is covered with rich brown moire. An interest- 
ing new feature which adds to the refinement and 
finish of the plane is the windbreakcr of durable 
dark brown silk and cotton around the door. 


The increasing use of decorative fabrics in air- 
plane cabins gives fresh inspiration for Schumacher’s 
modern weaves and patterns. In our collections you 
will find numerous and varied designs especially 
suitable for airplane interiors. Fabrics of smart 
simplicity and modern patterns and weaves in the 
bold spirit of contemporary design. Many of the 
thousands of private and passenger planes in use 
today are upholstered throughout in Schumacher 
fabrics. 

F. Schumacher & Co., Dept. V-7, 60 West 40th 
St., New York. Importers, Manufacturers and Dis- 
tributors to the trade only of Decorative Drapery 
and Upholstery Fabrics. Offices also in Boston, 
Chicago, Philadelphia, Los Angeles, San Francisco, 
Grand Rapids, Detroit. 


F SCHUMACHER- & CO 
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Air Mail “ Tests ’ ’ 


T O THOSE who are professionally engaged in 
aviation, and who have as a matter of course kept 
in touch with each step in the evolution of America’s 
air mail service, it seems almost incredible that any intel- 
ligent man can still be uninformed on where that service 
goes and what it does. The ballyhoo has been loud, long, 
and continuous. The Post-office Department, the air 
mail contractors, the aeronautical and the general press. 
Chambers of Commerce and other civic organizations 
galore, and a host of private citizens interested in aero- 
nautics or merely public-spirited, have all joined in 
preaching from the text of the air mail’s possibilities, 
explaining its present status, and telling how, when, and 
where it can be used to advantage. And yet, after all 
these years of effort, there come occasional evidences that 
the lesson has not yet been learned. The air mail service 
is still liable to be overlooked where it would be of value 
and should be used. Attempts are still made to use it 
where it can be of no service, leading only to disappoint- 
ment and to criticisms as sweeping as they are unjust. 
The work of instructing the public upon what they can 
really get from this new channel of communication must 
go on unrelaxed. It must even be intensified. 

Only a few weeks ago the Washington Post, a leading 
journal in the nation’s capital, conducted a test of the 
air mail. The results as the newspaper interpreted them 
were summarized in the headline, streaming across three 
columns of the first page, “Test by Post Reveals Air 
Mail Not Always Speedier Than Trains.” Subordinate 
heads, reinforced by a tabulation, explained that in 46 
trials the airplane had beaten the railroad in 23, run a 
dead heat in fourteen, and been vanquished in nine. To 
the headline-skimmer, and no doubt to many of the 
Post’s readers, it seemed a shocking record. 

Shocking, — until the nature of the test is examined. 
After that it seems less strange. 

The 46 trials, plus two uncompleted tests, corresponded 
to the 48 states. For some obscure reason the capital of 


each state was selected as the starting-point of the race. 
If the air mail were a political service it would be appro- 
priate to test its performance from political centers, but 
it is not. Its organization and its mission are not political 
but commercial. The state capitals, with hardly a dozen 
exceptions, are of insignificant importance as commercial 
centers, and they have properly been neglected in block- 
ing out the first main lines of the air map. Only fifteen 
have a population exceeding 100,000. Only 20 of the 
48 are touched by any air mail line, even the most 
minor feeder. 

\J° account was taken of distance. We have sup- 
1 ™ posed for years that it was common knowledge 
among educated people that under present conditions the 
airplane is of little or no use over very short distances. 
We have evidently been wrong. In this “test” a race be- 
tween “air mail” and rail mail from Annapolis, the capitol 
of Maryland, to Washington, 35 miles distant by high- 
way, was given as much weight as one extending across 
the continent. Annapolis not only has no air mail, it has 
no landing field. At least three of the “air mail” letters 
traveled all the way by train. At least three more were 
mailed from points within reach of an over-night run 
by train, and could not beat the railroad-borne letters 
into the newspaper office unless delivery were to be made 
immediately after the arrival of the mail plane about 
two in the morning. 

No account was taken of schedule. The air mail’s 
operations have been scientifically planned to use a max- 
imum of over-night flying and lose a minimum of time 
out of the business day. Most business offices, in spite 
of all pleas to distribute the mailing load off the peak, 
send out the great bulk of their correspondence late in 
the afternoon, and in most of the great trading centers 
the air mail comes along to catch it without delay. Yet 
in this group of tests, nine of the 46 letters were mailed 
before eleven in the morning, 21 before one in the 
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afternoon, and eight at 7:30 in the evening or later. 
Hardly a fair selection of business mail. 

We have no desire to dwell upon criticism of the 
Post's scheme. Basically the idea was sound. We would 
be the last to claim that the air mail’s reliability record 
has achieved perfection, or that further improvement is 
not needed, but the record being made even now is a 
good one. It is better than the general public supposes. 
It is certainly far better than the readers of the Post 
would have been led to suppose. The public are entitled 
to know just how good a service they are getting. Tests 
for that purpose are to be heartily commended. — but they 
should be fair tests. 

To revert to our introductory paragraph, that so mis- 
leading a group of results should have been secured and 
circulated in good faith makes it evident that there is 
need for a vigorously continued educational campaign, 
with special reference to the latest mailing hour in each 
city to catch each plane. Air mail posters and stickers 
ought to carry that information in full wherever pos- 
sible. For the largest cities, either the Post Office De- 
partment or the air mail contractor ought to prepare 
maps, better and more detailed than any that have so far 
existed, indicating the parts of the country to which air 
mail can profitably be used for mailings at various hours 
of the day. To withold knowledge on such matters may 
draw in a few letters that would go by rail if the sender 
realized that the airplane could save him nothing at that 
particular time and on that particular route, and may 
slightly increase the revenues of some of the contractors, 
but in the long run it will be most profitable to have 
given the public all the facts all the time. A single 
dissatisfied customer can give the air mail service much 
more than five cents worth of unfavorable publicity. 


// 


Gate-Crashing Epidemic on Aircraft 

I T ALL BEGAN with Clarence Terhune, a youth 
whose biography, as picturesquely rendered by the 
pyrotechnic press, indicated him to have a fixity of pur- 
pose in life which is unhappily rare among young men. 
Clarence, if his past history was accurately reported by 
the newspapers, had chosen the career of going on trips 
where he was not invited and was not wanted, and had 
pursued it with a success that attained a climax when he 
crept on board the Graf Zeppelin just before her depart- 
ure from Lakehurst for Friedrichshafen. Sob sisters 
unsheathed their typewriters to extol him as the embodi- 
ment of the spirit of youth. His fellow-countrymen who 
wrote letters to the press to make public display of their 
delight over the success of the cute trick that he had 
played had the satisfaction of seeing themselves outdone 
by a part of the population of Friedrichshafen, who 


AVIATION 

fairly took Clarence to their hearts. Six months ago the 
"one and only original Zeppelin stowaway” was still a 
vaudeville headliner, but we have enough faith in the col- 
lective good sense of the American people to trust that 
they have turned their backs on him by now. 

Clarence may still be original, but he is no longer the 
one and only. After him came Arthur Schrciber, and the 
jest began to pall. It needed neither a pilot nor an aero- 
nautical engineer to perceive the glaring indecency of 
arbitrarily adding a hundred and fifty pounds of useless 
weight to a machine already loaded to the very limit and 
balanced with the last degree of refinement for a take-off. 
Arthur found himself less of a hero than he may have 
anticipated, and at last accounts his story of his adven- 
tures was still unpublished and his theatrical contracts 
were hanging fire. 

'VTo Atlantic flicht now being complete without its 
’ stowaway, Albert Buschko thoughtfully added him- 
self to the complement of the Graf Zeppelin when she left 
Friedrichshafen two weeks ago, and thereby gave Doctor 
Hugo Eckener a chance to establish for himself a new 
fame as the man who solved the stowaway problem. 

To have done the obvious thing, and to have paused 
to land the unwelcome passenger at once, would merely 
have insured that several emulators would have laid their 
plans farther in advance and concealed themselves more 
carefully when the next trip was made. To lock him up 
in a freight compartment, refusing to discuss him with 
the passengers or even to give out his name, and to turn 
him over to the American authorities for immediate de- 
portation. took all the romance out of his performance. 
That may seem to the admirers of previous stowaways 
and their exploits to have been cruel and inhuman treat- 
ment. Admirers of cold common sense, and believers in 
aircraft as sober instruments of sane transportation en- 
terprises, will hail Doctor Eckener’s course with a sigh of 
relief, tinctured only by regret that our own immigration 
officials felt it necessary to provide the opportunity of 
even a little increased publicity for the “young man of 
perverted ideas” by allowing the press photographers and 
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Thirsting for a Thrill 

\\f E HAVE BEEN SLOW to criticise the daily 
T T press for their reports of aircraft accidents. 
The reports are often inaccurate, and they are often 
played up with an excess of sensationalism, but we give 
credit in most cases for an honest attempt to state 
correctly facts that are often difficult for even an expert 
to determine. We have no desire to join in the ostrich- 
like demand sometimes heard for secrecy, or for throt- 
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tling the stories of aerial mishaps down to below what 
their real importance justifies or suppressing them 
entirely. Only by knowing the truth about what has 
gone wrong can we prevent a recurrence of the trouble. 
Only by dealing with the public with full candor can we 
prevent the spread of rumors sure to be much worse 
than the facts. Even now, the average newspaper 
reader has an exaggerated idea of the dangers of flight 
because of the incompleteness of the information beating 
upon that point that he ordinarily receives. He fears 
frequent reports of accidents, but he has to guess for 
himself, unless he follows very carefully the releases oi 
the Department of Commerce, at the total number of 
mishaps and the total amount of flying done. This 
guess is commonly worse than the reality. 

We do, however, feel entitled to protest when the de- 
sire to find a fresh excitement for each edition leads to 
the broadcasting of ominous hints of impending disasters 
of which there was never the smallest probability. To 
throw the mildest occurrences into the shadow of 
alarmist headlines is only one degree less objectionable 
than deliberate falsification, and it is far more common. 

'T'he graf zeppelin is on her way back to Germany as 
these paragraphs are being written. The crossing 
will undoubtedly repeat the experience of the preceding 
three. The headlines in a certain type of paper will 
scream : “Airship thought to be in danger” ; “nothing 
heard from Graf for six hours” ; “Zeppelin approaching 
giant storm area”; and the like. Even if the statements 
be literally true, they are outrageously misleading — and 
the editors must know it. Some of them might with 
equal accuracy have been applied to the Bremen during 
her recent maiden voyage, and with the same implications, 
were it not that the general public is too well versed in 
the performance of ocean liners to accept scare-heads 
concerning them at their face value. 

There is no way of controlling the newspapers that 
elect to sound the sensational note. If misleading head- 
lines will sell papers, some journals will continue to use 
them. We can, however, make ourselves heard in our 

publishers among that group that to treat every novel or 
notable flight, whether of airplane or airship, as a pros- 
pective tragedy, is unprofitable practice. Papers that do 
that may gain some temporary profit, but they will 
alienate sober readers. In the meantime, they deserve 
not a penny's support from the aircraft industry. Every 
aeronautical advertiser, in his dealings with the general 
popular press, has a responsibility towards the industry 
of which his company forms a part. The periodical that 
makes a conscientious effort to give a fair and complete 
rendering of aeronautical news deserves the backing 
of aeronautical people. In the long run, too, the paper 
that shuns inaccuracy and misleading sensationalism 
will prove the most profitable medium. 
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What Constitutes “ Refueling ”? 

W HEN CAPTAIN LOWELL SMITH, later to 
command the Army's flight around the world, 
and Lieutenant Richter first hit upon the plan of refueling 
one airplane from another in flight the international rule- 
making bodies were unready to deal with the problem 
presented. The scheme was so novel that there was noth- 
ing in the rules governing duration flight to prohibit the 
taking on of supplies elsewhere than from the ground. 
The International Aeronautical Federation was prompt to 
deal with the emergency, and to put refueling records in 
a separate class. 

Those were simple days. No one even then thought of 
supplying the record-making plane with anything but fuel 
and oil, and possibly a few simple supplies for the pilot. 
We have progressed, and the fliers now receive specially 
prepared banquets, reading matter, toilet utensils, win- 
dow shades for the cabin, — and parts for the engine. 
At this point an interesting new problem arises. 

O’Brine and Jackson during their recent successful 
attempt on the record more than once accomplished the 
remarkable feat of changing spark plugs in flight. That 
they did so, of course, in no way way impairs the sig- 
nificance of their flight. The plugs are light accessories 
which are known to be apt to give trouble after long 
operation, and an ample supply for the whole flight could 
easily have been carried at taking off. To change plugs, 
in other words, is quite as practicable in a non-refueling 
as in a refueling trip. But where do we go next ? 

T?or a multi-engined plane on which one engine can 
A be stopped without interrupting the flight, it is but a 
step from the supply of spark plugs to the provision of 
valve springs, valves, or even cylinders and other parts of 
larger bulk. It is not even inconceivable that a complete 
new engine of moderate power might be received and 
installed in flight. With those possibilities in prospect 
some very interesting records could still be made, but 
they would not be the same type of record that has been 
established so far. The interest of refueling flights as a 
means of engine testing would have been diminished if 
not destroyed. 

It has been plentifully demonstrated that the continu- 
ous running life of a good modern engine without any 
such replacement is as long as anyone could reasonably 
wish that a plane should stay aloft. The possibilities 
hinted at here should be met before they arise. The 
National Aeronautic Association, as the official body con- 
trolling aeronautical sport in the country where refueling 
flights have been most popular, should take the lead in 
presenting to the Federation Aeronautique Internationale, 
the well-known F.A.I., the recommendation that no trans- 
fers of engine or airplane parts from the refueling plane 
should be permitted. 
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Final Preparations for 

THE NATIONAL 


I IKE A LOCOMOTIVE, steamed up, and 
_J rolling speedily down the right-of-way toward its 
destination, the 1929 National Air Races and Aero- 
nautical Exposition, with Clifford W. Henderson, man- 
aging director, at the throttle, has negotiated the grade 
and, at this writing, is beginning to coast in to the goal 
of success in what Henderson believes will be the 
criterion of all future American aeronautical 


has a cast of 120 people, whose movements are actuated 
by music typically and fittingly aeronautical. “Wings 
of Love" will be presented at 11 p.ni. each night just 
after the close of the aeronautical exposition. The nightly 
program at the airport calls for a pyrotechnic display 
gorgeous in character and huge of proportion, as well as 
demonstrations of night Hying and fire works over the 


The simile is Henderson's own, and he 
bases his belief in the Cleveland event’s size 
and splendor, and efficiency of operation, on 
the present tendency of the aircraft industry 
toward mergers. The mergers, he believes, 
will decrease the necessity for large numbers 
of individual exhibits and contestants in aero- 
nautical shotvs and aeronautical competitive 
events, despite the certain increase in plane 
production. 

W hen the 1929 National Air Races and 
Aeronautical Exposition, called the "Air 
Classic of the Century,” opens in Cleveland 
on August 24, for a ten-day period, the Amer- 
ican aircraft industry and the lay American 
probably will witness a more pretentious, 
more costly, more colorful, and more inspir- 

country has ever seen before. Briefly, the 
races will embrace a total of 35 closed course 
competitive events, in addition to an interest- 
ing assortment ot military demonstrations by 
Army, Navy. Marine Corps, and National 
Guard planes. The Aeronautical Exposition, 
housed in the Cleveland Public Auditorium, 
an $11,000,000 structure located twelve miles 
from the airport, wdl include approximately 
320 exhibits, among them more than 100 air- 
planes. 



The combined races and exposition will 
cost the two non-profit corporations financing them an 
approximate total of $400,000. of which $300,000 has 
been underwritten. $40,000 in actual operating over- 
head will be spent and. including the dirigible “Los 
Angeles." more than $6,000,000 worth of flying equip- 
ment will be involved. 

Every event either directly or remotely linked with 
the Air Races will be of an aeronautical nature. Among 
the more promising of the free attractions is a musical 
extravaganza, conceived by Mr. Henderson, which will 
take place nightly on the terrace between the two exposi- 
tion buildings. The production, called “Wings of Love,” 


lake front. A floral parade, four miles long, participated 
in by practically all of the uniformed ushers, will open 
the races, and the usual assortment of comedy acts will 
occupy a large place on the bill. 

Without visiting the nine rooms comprising the Air 
Race executive headquarters on the parlor floor of Hotel 
Cleveland, it would be difficult to conceive the tremen- 
dous amount of work involved in the promotion and 
execution of such a mammoth affair. As this is written, 
Mr. Henderson has a staff of approximately 75 persons, 
all of them completely absorbed in the idea of putting 
the project over. The staff and committee members, em- 
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By John T. Nevill 


AIR RACES 




•s and participants will 
milliner more than 8,300 
when the races open. At 
this writing there are 49 de- 
partment heads and commit- 
tee chairmen making daily 
progress reports to the 
managing director. 


Wl 


be n 



and carrying 
undertaking 

The principal problem, 
and one which is charac- 
teristic of nearly all such 
events, as Mr. Henderson 
sees it, is to find a temporary 
personnel made up of men of 
a permanent caliber. The ac- 
quisition of such men is not an easy matter for the simple 
reason that men of that type usually are not unemployed. 
A number of Mr. Henderson’s department heads are 
business men interested in the advancement of aviation 
whose affairs were such that they could leave them to go 
to work on a salary for the air race association. Mr. Hen- 
derson's own brother, a prominent automobile dealer in 
Los Angeles, sold his business that he might devote his 
entire time to the work in Cleveland. One of the depart- 
ment heads is a principal of a school in the West whom 
Henderson chanced upon in his search for the proper 
kind of aides. There are 650 people in the traffic and 
ticket personnel, practically all of whom, Henderson said, 
are bank cashiers and university men. It is interesting to 
lie told that in his search for men of the right type Mr. 
Henderson has rejected all applicants of the professional 
promotion class. 

In detailing some of the other problems confronting 
the management of the 1929 National Air Races it is con- 
venient to start at the beginning and meet them as they 
appear. It will be recalled that the Cleveland chapter 
of the National Aeronautic Association and the Cleveland 
Chamber of Commerce sent a committee headed by Floyd 
Logan and Clifford Gildersleeve to Los Angeles last year 
to petition for the 1929 races. After the petition had 
been granted, a representative group of business men got 
together and formed two non-profit operating corpora- 
tions — National Air Races of Cleveland, Inc., and Na- 
tional Aeronautical Exposition, Inc. It was figured that 
the cost would be in the neighborhood of $200,000. 
However, Cleveland banks responded so eagerly that 


$260,000 was raised. This sum has since been increased 
to $300,000, without one dollar having been brought in 
by means of professional money raising. The executive 
committee of both operating corporations is headed by 
Alva Bradley, president of the Cleveland Baseball Com- 
pany, and includes Floyd J. Logan, president of the 
Floyd J. Logan Aviation Company ; L. W. Grcvc, treas- 
urer. Cleveland Pneumatic Tool Company; Col. Ben- 
jamin F. Castle, president, Great Lakes Aircraft Cor- 
poration; Allard Smith, vice-president, Union Trust 
Company ; and I. F. Freiberger, vice-president, Cleveland 
Trust Company. Henderson was brought to Cleveland in 
February, and Logan was placed in charge of contests as 
chairman of the race committee. 

“ / T'he executive committee brought me here in the 
A dead of winter,” Henderson told the writer, “and 
one of the most difficult problems of all was tackled — that 
of firing up the cold mechanism and getting things to 
steaming. Although there was in Cleveland a widespread 
belief in the advantages offered by the National Air 
Races, there was very little appreciation of what it was 
all about. I placed an ad in the paper, hired a couple of 
girls and a couple of typewriters, rented one room as an 
office, and set up the original ‘executive headquarters.’ 
“Work of the next two months involved the actual 
designing of the project. A venture of this kind is de- 
signed just as an airplane is designed, and during this 
period there is none of the ballyhoo that must necessarily 
accompany the project later. However, throughout this 
time I was making contacts by means of motion pictures 
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of last year's races, which were shown before dozens of 
clubs and civic organizations of the city. In the mean- 
time, I was also interviewing applicants for positions in 
the organization. This was tedious work because of the 
care we took in selecting our personnel. We have made 
it a policy not to use anyone having a background of 
professional promotion work. One reason for this is that 
our project is designed as a constructive merchandising 
medium, and not an entertainment project. The enter- 
tainment features are purely incidental. If the National 
Air Races fail to broaden the aircraft market they should 
be taken off the boards. The Cleveland races are also 
designed so as to be in the truest sense a national event, 
tying in geographically every section of the country. 

“This year we will introduce a number of innovations 
on the National Air Race program, some of them so 
daring as to be radical. The womens’ air derby from Los 
Angeles to Cleveland is one such event. It is the annual 
classic’s first real gesture signifying the entrance of 
womanhood into aviation. Such a departure is attended 
by a lot of responsibility, but the participation of women 
in flying activities demanded it. The races would not 
have been complete without it. 

"Another, and one of the first innovations designed in 
the program, was the all-Ohio air derby. This event, 
in which the contestants will fly around the rim of Ohio, 
was created to give the races a background of local com- 
petition. The introduction of gliders and the staging of 
the first national glider competition should give an im- 
petus to great national expansion in glider activities. 
The entrance of lighter-than-air craft is another im- 
portant progressive gesture. 

“This year, also, we will have 900 costumed and uni- 
formed attendants moving about in a decorative scheme 
comparable with the most lavish and exclusive horse- 
shows. Every part of the ten days' activity, in fact, has 
been designed with this idea in view. Some of the 
decorative scheme and service facilities to be enjoyed 
this year are a further development of ideas originally 
introduced at Los Angeles last year. Many of them, 
however, will be seen at the air races for the first time.” 

O ne of the most radical departures from air race 

of "horse race starts.” It involves starting all of the con- 
testants in a given race at the same time, after which the 
participants fly a “scattering lap” before beginning the 
laps around the smaller triangular course. A "scattering 
pylon" is located 20 miles from the airport. The con- 
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testants must circle this pylon and return to the field 
before starting the grind around the smaller course. 
This feature was introduced to decrease hazard and to 
make it easier for spectators to know how the race stands 
at any stage of the contest. Mr. Henderson expects the 
“scattering lap” to revolutionize closed course airplane 

T he staging of an aeronautical exposition along with 
the national air races was introduced by Mr. Hender- 
son at Los Angeles last year. Although the exposition 
attracted large crowds, it was found that the housing of 
such a show on, or too near, the airport is impractical, 
since the patrons arc lured to the open field by the hum 
and roar of planes in action. This year the exposition 
is being held concurrently, but is far enough away to be 
non-competitive. The exposition is designed as a retail 
selling show, and undoubtedly will attract many pilots. 
Unlike all previous aircraft shows, the Cleveland exposi- 
tion will have certain hours daily set aside for the 
industry', during which the public will not be admitted. 

The problem of having a properly equipped airport — 
a most essential requirement in a project of this kind — has 
been met by the city of Cleveland, which is spending 
S450.000 in conditioning the municipal airport for the 
races. Like the city government, the county officials 
have also realized the magnitude of the event and are 
conditioning and widening eight miles of highway to 
facilitate the flow of traffic to and from the airport. 

An interesting difficulty confronting Mr. Henderson 
and his aides was the necessity for leasing property adja- 
cent to the airport in order to prevent a shortage in gate 
receipts. Past experience has revealed that hundreds of 
persons who can find a vantage point on property adjacent 
to the airport property will not pay in the regular way 
to witness the activities on the flying field. That this 
condition might be eliminated in Cleveland, the executive 
committee decided to lease as much of the surrounding 
property as was thought advisable. 

Since practically all of the property sought was sub- 
divided and the owners scattered all about the United 
States, one can imagine the work the leasing process 
entailed. However, the owners were located and 80 per 
cent of the adjacent property, approximately 1,800 acres, 
leased at $1 per parcel for the period of the air races. 
Through the co-operation of the Ohio National Guard, 
a force of 200 national guardsmen will patrol the leased 
territory, keeping it clear of persons who do not wish 
to pay the SI admission fee at the gates of the airport. 
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Expanding Markets 

WHILE PROMOTING SALES 

By Justin A. McInaney 


B Y FAR the greatest strides forward in 
commercial aircraft manufacture today- 
are being made in distribution. Planes and 
production methods are essentially the same as 
they were two years ago. although material 
improvement has also been made in this 
direction. 

Stimulation in aircraft sales methods may 
be traced to the exhaustion of cheap war pro- 
duction engines, which for a time placed 
manufacturers of the popular three-place open 
plane in a doubtful situation. Should they 
attempt to maintain heavy production sched- 
ules, knowing that the planes, powered with 
expensive new-production air-cooled engines, 
would sell at retail for double their price 
with OX-5's? 

Many observers predicted a slump in air- 
craft production. This has failed to mate- 
rialize. Why? The reason lies chiefly with 
better sales promotion on the part of the more 
progressive manufacturers. 

In the Alexander Aircraft Company, for 
instance, we have enjoyed particularly good 
success with new plans for selling on time 
payments, and for enlisting active flying sales promoters. 

The sales promotion plan has been received with some 
skepticism by the industry and mistaken alarm on the 
part of one or two of our distributors, who have gained 
the impression that we intend to interfere with their time- 
honored territorial protection. Naturally, we would not 
consider such a step unless, as our franchise specifies, the 
territory is not being properly worked. Our sales pro- 
motion efforts are confined almost entirely to rich open 

Briefly stated, we are lending transport pilots a brand 
new Eaglerock demonstrator with which to tour open 
territories, make sales on fifteen per cent commission, hop 
passengers to defray expenses, and make money both for 
themselves and the factory. Two transport pilots have 
already taken out demonstrators and are in the field. 
The first to do so was Joe Ben Lievre, veteran war time 
instructor and test flyer, now a commercial operator with 
headquarters at San Antonio. 

The industry evidently cannot quite swallow the idea 
that we are willing to turn over a new airplane to a pilot 
for him to use for personal profit. Naturally, we profit 


ourselves from increased 
sales and greater popular- 
ity of the plane. 

The sales promoter pays 
his own operating ex- 
penses, which may be de- 
frayed by barnstorming, 
and of course is responsible 
for damage to the ship, 
reasonable wear excepted. 

A fifteen per cent com- 
mission is allowed on each 
plane sold. If the sales 
promoter buys his demon- 
strator, we allow a twenty 
per cent commission. The 
salesman can pay gas and 
oil expenses by hopping 
passengers. In exchange 
for the use of the plane in 
passenger work, the fac- 
tory asks a small hourly 
charge, usually around $2, 

We were led to try the plan by a desire for more active 
representation in open territories. The more representa- 
tives, the more sales. This saying has demonstrated its 
truth in the experience of the Alexander Film Company, 

T he plan enables an automobile salesman, for in- 
stance, to capitalize on a desire to learn to fly and 
enter the game on a business basis. He can hire a trans- 
port pilot on a split commission agreement, take out a 
new Eaglerock. and learn to fly on the road while earning 
revenue from his sales and passenger receipts. Our sales 
force includes eight distributors and dealers who are also 
selling automobiles, and there are about 25 Eaglerock 
distributors and dealers who were formerly in the auto- 
mobile industry. 

Automobile men usually make good airplane salesmen. 
They have the sales experience which many pilots must 
acquire. On the other hand, persons unfamiliar with the 
industry must learn the fundamentals of flying so as to 
present an intelligent sales talk. Recognizing these facts, 
the Alexander company opened in July one of the first 
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position of the shaft is regulated from the forward cam 
bearing, allowing a clearance of .0025 in. endwise. 
After installing the camshaft, the crankshaft is placed in 
position. Oil is applied to the main bearings, and they 
are tightened. The timing gears are then added, and 
are checked so that their depth is absolutely correct, 
allowing for .003 in. back lash on the timing gears and 
from .012 to .015 in. on the oil pump drive gear. 

The connecting rod bearings are fitted with the same 
crimp and the clearance allowed for the main bearings. 
In this work, a Storm connecting rod-boring machine 
and a connecting rod boring-tool atttachment for the 
South Bend electric drive bed lathe, which is included in 
the equipment of the overhaul shop, have proved invalu- 
able. Through the use of these machines, the connecting 
rod bearings may be bored either with the piston in place 
or removed. This is important from the standpoint of 

A OX-5 engines on hand, which are to be overhauled as 
rapidly as possible, so that they will be ready as spares 
for the training planes, so that they may be installed in 
the Parks open cockpit P-1 biplane, which will soon be 
placed in production by Parks Aircraft, Inc., and so that 
the Parks organization may inaugurate an overhaul and 
exchange service on OX-5 engines, which will be dis- 
cussed later. It has been found with many of these 
engines that the bearings are worn, but the pistons and the 
piston pins are practically new. In cases of this sort, the 
Storm boring machine is used, since this device will bore 


Shedenhelm estimates that a bearing surface of only 70 
per cent of the total area is all that can possibly be 
obtained by the scraping method, while the accuracy is 
increased to from 92 to 95 per cent by line boring. As 
a consequence, the main bearings are line bored with fly- 
cutters after they have been tightened. In this, a check 
is made with the mesh of the timing gears and the depth 
of the thrust bearing, so that the gear will have the 
proper clearance and the thrust bearing will not be too 
tight in either half of the crankcase. 


T he fly-cutters, of course, will bore bearings of 
varying dimensions, and in the OX engines they are 
bored to allow a clearance of .0015 in. It is said that 
with this clearance a perfect oil film is maintained over 
the entire bearing surface at all times. The clearance is 
not large enough to cause the oil pressure to drop below 
normal, and yet it is not so small that it causes the bear- 
ings to heat up and warp. With the .0015 in. clearance 
on the main bearings, an OX crankshaft should spin 
around three times when given an ordinary blow with a 
fist. This test is used at the Parks School, although the 
fit is always checked by the application of Prussian blue. 

It is interesting to note that the war-time production 
thrust bearings are retained in overhauling the Parks 
engine. However, all bearings of this type are first sent 
to the Ahlbert Bearing Company in St. Louis for recon- 
ditioning. This firm regrinds the ball races and fits 
oversize balls in them. Mr. Shedenhelm is quite 
enthusiastic over the work performed by this St. Louis 
firm, and says that the reworked bearings are much bet- 
ter than new ones. 

The next step in the overhaul of the OX engine is the 
checking of the camshaft bosses in the crankcase. If 
they arc found to be in a roughened condition, they are 
bored with fly-cutters to from .005 to .030 in. oversize. 
If the camshaft itself is rough, it is ground just as was 
the crankshaft. The camshaft hearings, which were 
mentioned in the first article, are constructed of an alloy 
of 115 Brinell test hardness. These are machined to a 
size as to allow a clearance on the shaft of .0015 in. 
In assembling the camshaft, equal space is allowed on 
each side between the cam lobes and followers. The 
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a connecting rod bearing without necessitating the re- 
moval of the piston. With this machine, the connecting 
rod and piston are held in perfect alignment in a jig, 
while the bearing is bored true with reference to the 
piston skirt. If for one reason or another, the piston 
must be detached from the connecting rod, the bearing 
is bored with the attachment for the lathe. 

Oversized pistons are not utilized in the engines over- 
hauled at Parks Air College. In case a piston is worn 
to such an extent that it cannot be used, or if it is broken, 
a new piston made by McQuay-Norris to the old Govern- 
ment specifications is substituted. The same thing is true 
of cylinders. If there is a tendency on the part of a 
piston to stick, a cylinder may be cut very lightly, but 
not sufficiently to be termed a regrinding operation. If 
a cylinder is in such a condition that it needs regrinding, 
some part of it is usually found to lie broken or cracked, 
so that it must be replaced anyway. 

In a case where a piston is serviceable, but the piston 
pin bosses are worn, the bosses are reamed out suffi- 
ciently to “clean up.” The reaming is done on a Van 
Norman reamer drive, making use of a Vaterdliet reamer 
with an aligning sleeve. In such instances, oversize 
piston pins are employed. Like the pistons and the cyl- 
inders, these are manufactured in accordance with the 
old rather than the new specifications and are made from 
.003 to .010 in. larger in diameter than normal, de- 
pending upon the requirements. In assembling the piston 
and the connecting rod, the piston end of the rod is 
heated with a blow torch until it is dark red, and the pin 
is inserted through the piston and the rod. The hole 
for the lock screw is located at the same time by means 
of a special tool developed by the Parks organization. 

It has been found that the application of heat in the 
assembly operation is much more satisfactory than ream- 
ing out the piston-pin hole in the connecting rod would 
be. If the latter method were employed, and the lock 
screw were to break, the pin might slip out of position, 
causing damage to the cylinder wall. The oversize pins 
used in overhauling the OX engines are soft, so that 
the application of heat does not cause them to temper 
down, or become too hard. A hard pin probably would 
crystallize and break when brought in contact with the 
hot end of the connecting rod. The soft pins, inci- 
dentally, are pushed fits in the pistons at room tempera- 
ture, providing a means of good lubrication when the 
engine is in operation. The bearing surface obtained 
by reaming the piston bosses is said to be about 80 per 
cent of the total area. 

A 'ter the piston arid the rod have been assem- 
bled, the assembly is placed in a Storm connecting 
rod aligner, which fits on the stand used to hold the 
Storm connecting rod boring tool. At any rate, the rod 
aligner corrects any twist or bend in the rod, aligning 
the rod to the full length of the piston skirt, and thus 
eliminating the possibility of aligning it to a warped por- 
tion. The machine has been shown to be accurate to 
.0005 in. in tests made at the Parks shop. 

The next job is that of fitting the piston rings. Stand- 
ard Burd compression rings are used, but no oil scraper 
rings are fitted. Mr. Shedenhelm points out that so long 
as the connecting-rod bearings are fitted properly, there 
is no need for oil rings. He says that they reduce the 
lubrication of the cylinder walls, and for that reason cut- 
down the number of revolutions per minute that it is 
possible to obtain from an engine. They also cause an 
engine to "squeak." because of insufficient lubrication. 
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something with which the Parks organization is never 
troubled. Following the fitting of the rings, the con- 
necting rod assemblies are attached to the crankshaft and 
the test, using the pressure tank and the two gallons of 
light oil, is again conducted. If any leaks show them- 
selves, the engine is at once disassembled and the faulty 
work is corrected. 

hile this portion of the work is in progress, the 
cylinders are also undergoing overhaul. Of course, 
they are first examined to determine their fitness for fur- 
ther use. The next step is that of inspecting the valve 
guides. If worn too much, they are replaced with new 
Miller guides, otherwise the old guides are reamed out so 
that they measure rh in. oversize. In the reaming op- 
eration, a Miller jig is used. This tool, which is said to be 
extremely accurate, is also used in both refacing the old 
and in installing new valve seats, the next operation, so 
far as the cylinders are concerned. 

In refacing the seat, the jig is attached so that it is 
aligned with either the intake or exhaust port, as the case 
may be, and with the support flange at the top of the 
cylinder, holding the reamer in the proper position in 
relation to the seat, so there is no danger of cutting into 
the water jacket. If the seat has been completely ham- 
mered out, the port is bored and threaded, and a new 
seat is put in. The joint, in a case of this sort, is sealed 
with a mixture of litharge and glycerine, and the new 
seat is trued up. Incidentally, the water jackets are 
tested for leaks before the cylinder is given a final “O.K." 

The old valves are used in engines undergoing over- 
haul if they are found to be in a serviceable condition. 
They are trued up on the South Bend lathe through the 
use of a tool post grinder in conjunction with a special 
valve chuck. If the old valves cannot be trued up by this 
means, they are replaced with new Jadson valves, which 
are fabricated of a metal that will not flake the cast iron 
seat of the OX-5 engines. The process of grinding in 
the valves, the next step, is said to be of short duration, 
as a result of the accuracy with which the valves them- 
selves are trued up and the accuracy with which the work 
on the valve seats is done. 

Like other parts of the engines, the valve actions are 
completely disassembled in the overhaul job. The tap- 
pet pin holes are reamed out oversize, so that larger pins 
on the intake and exhaust tappets may be installed. This 
is to eliminate any side thrust on the valve guides. The 
hose connections and clamps are always replaced, and the 
intake pull rod springs and straps are tested and checked 
for wear. The valve springs, by the way, are always 
replaced. When this work has been completed, the cyl- 
inders are swabbed out with clean oil and are bolted to 
the crankcase, two paper gaskets that have been soaked 
in oil being used to seal the joints. 

After bolting the cylinders to the crankcase, the gaso- 
line intake manifold is trued up, so that there is no 
possibility of its cracking when it is attached. The water 
manifold and the valve action are next installed. The 
assembly of the water manifold is interesting, since the 
gasket joints at the water outlets are the only ones on 
the engines overhauled at the Parks school, which are 
sealed with shellac. Two gaskets are used to take up 
any unevenness, as they, are the base of the cylinders. 
Next, the valve clearances are adjusted to .001 in., and 
the engine is timed by adjusting the cam gear. 

The third and concluding article of this series by Mr. 
Wines will appear in an early issue of Aviation. 
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the RYAN B-5 


Brougham 



E MBODYING a number of refinements in design 
and equipment over the old B-l and B-3 Models, 
the new Ryan B-5 Brougham is now in production at 
the Mahoney-Ryan Aircraft Corporation factory, 
Anglum, St. Louis County, Mo. One of these planes 
already has been used in a record flight made by Miss 
Marvel Crosson in California. The Ryan B-5 Brougham 
is powered with the Wright New Whirlwind 300 hp. 
engine, which gives it a high speed 
of 140 m.p.h., a cruising speed of The wri*at i-e 


120 m.p.h. and a service ceiling of 18,000 ft. In test 
flights the plane has taken off in 275 ft. and shown a 
climbing ability of 1,200 ft. per min. The landing 
speed is 50 m.p.h. 

As in the case of its predecessor, the new Ryan 
Brougham is a general purpose plane suitable for certain 
air transport functions, private ownership, aerial survey, 
student instruction and other services. The standard 
finish is Lindbergh silver Berryloid pigmented dope with 
red trimmings. Special colors can he provided. 

The Ryan B-5 Brougham has a wing span of 42 ft. 
4 in., a length of 28 ft. 3 in. and an overall height of 
9 ft. 9 in. The weight empty is 2,250 lb., the useful 
load 1,750 lb., the pay load 1,000 lb. and the gross 
weight loaded is 4,000 lb. The airplane is manufac- 
tured under Approved Type Certificate No. 142. 

The wing, which is similar to that used in other Ryan 
models is built in one continuous panel, and has a cord 
of 7 ft. As in the case 

lowered Rynn B-5 Brougham of Other Ryan wings, the 
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Clark "Y” airfoil section is employed. 

The wing is of constant chord through- 
out the span. Structurally, the wing 
consists of two spruce spars and 41 
full width ribs gusseted with mahogany- 
plywood. Drawn steel adjustable tie 
rods are used in the drag bracing and 
the bays supporting the two 50 gal. 
gasoline tanks are braced with steel 
compression members. The leading 
edge is covered with plywood and the 
wing tip section is faired with balsa 
wood. Grade A cotton Flightex fabric 
through stitched by hand is used to 
cover the wing. Six coats of dope, 
three aluminum pigmented and sanded, 
are then applied. 

The fuselage structure is of welded 
steel tubing, 1025 S.A.E. specification 
being used except in the main mem- 
bers which are of chrome molybdenum. 

After the structure is assembled each 
section is subjected to an internal oil 
bath under pressure of 80 lb. per sq.in. 

The oil is then drained out leaving a 
thin protective coating which prevents 
internal rusting. Rust preventives are 
also used on the outside of the tubing. 

The cabin is entered through sedan 
type doors staggered for easy entrance 
and exit and the interior finishing 
reflects the tendency in aircraft design 
to follow the coach work of auto- 
mobiles. The cabin walls are insulated Tlvo hol n h< 
against temperature and sound and pro- i«n „,.„t »h. 

vided with large window space and 
easy opening windows equipped with curtains. A well 
designed lighting system also is provided. A harmonious 
color scheme is also employed throughout and all seats 
are comfortably upholstered. The baggage compartment 
is accessible from the cabin. 

An unusual feature is found in the pilot’s seat, which 
is located in a forward part of the cabin. This seat is 
adjustable sideways, backward and forward and, by a 
single motion, its position can be changed to the center 
of the cabin from the left side to permit center control 


when the seat next 
to it is not being 
used. The right hand 
seat is a collapsable 
type which folds en- 
tirely out of the way 
and locks against the 
wall, also by a simple 
motion. Unusual 
vision is afforded by 
the characteristic seg- 
ment shaped win- 
dows in the forward 
part of the cabin. 

Complete instru- 
ment equipment is 
provided and in- 
cludes compass, turn 
and bank indica- 
tor, tachometer, alti- 
meter, oil pressure 
gage, oil thermom- 
eter, oil level gage, 
air speed indicator. 
The gasoline gages 
on the wings are 
easily seen from the 
pilot seat. The com- 
pass is located on a 
spar over the pilot’s 
head to remove it 
from any possible 
interference from the 
ition system. It 
read through a 
mirror mounted in a 

convenient position on the instrument board. 

All control cables and rods run beneath the flooring 
and none are visible in the cabin. Dual controls for 
each of the front seats may be had or a center stick if 
the plane is not used for instruction purpose. The ad- 
justable stabilizer- is operated by a lever with fine toothed 
quadrant at the pilot’s left. Provision is made for case 
of lubrication and inspection of all control wires and 
other moving parts. Water and air tight zipper fasten- 
ings enable the fabric to be open at several points. 
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A specially designed exhaust heater is built into the 
cabin and, according to the manufacturer, a comfortable 
temperature can be maintained in the cabin even during 
weather of ten .deg. below zero. The heater is so de- 
signed that the force of the air traps and compresses 
air in a chamber around the exhaust. By this means a 
forced draft of heated air free from gasoline fumes 
enters the cabin through a floor grating. 

Included in the power plant equipment of the plane 
is a new oil cooler which is installed in the tank located 
against the fire wall. The tank is honeycombed with small 
tubes to which a controllable supply of air runs. Olive 
clamp connections are installed in all oil lines to eliminate 
possible breakage of the pipes due to vibration. The 
engine is also equipped with an air cleaner, gasoline 
strainer and standard factory accessories. An exhaust 
pipe of the slotted or bayonet type is employed. The 
plane is equipped with an adjustable Standard Steel 



propeller. The engine is fitted with an eclipse hand- 
inertia starter. A booster magneto supplies a hot spark 
which insures easy starting in cold weather. 

Landing gear is of the split axle type equipped with 
Aerol shock absorber struts as standard equipment. The 
landing gear axles are of chrome molybdenum steel, 
specially heat treated. Bendix brakes are provided, each 
being operated independently by a slight pressure on the 
brake pedal located just beneath the rudder pedals. A 
tail wheel operating on ball bearings equipped with 
a pneumatic tire and a shock absorber of the rubber 
disk and steel spring type also is provided. Flight tests 
on the new plane mounted on pontoons have recently 
been successfully completed under the supervision of in- 
spectors from the Department of Commerce. The weight 
empty with pontoons is 2850 lb.; useful load, 1530 lb- 
pay load, 950 lb., and gross weight, 4100 lb. The 
specifications as furnished to Aviation by the manufac- 
turer are as follows : 


Type 

Chord 

Length 

Height 

Weight empty 

Weight empty (pontoons) 

Useful load 

Useful load (pontoons) 

Pay load 

Pay load (pontoons) 

Gross weight 

Gross weight (pontoons) 

High speed 
Cruising speed 
Landing speed 

Rate of climb 

Service ceiling 

Take-off run 

Approved type certificate 
Engine .Wright Whirlwind J-6, 300 


Braced monoplane 
42 ft. 4 in. 

7 ft. 

28 ft. 3 in. 
9 ft. 9 in. 

22501b. 

2850 lb. 
1750 lb. 
1530 lb. 
• 1000 lb. 

950 lb. 

4000 lb. 

4100 lb. 

140 m.p.h. 
120 m.p.h. 
50 m.p.h. 
1200 ft. per min. 
18,000 ft. 

275 ft. 

No. 142 
hp. at 2,000 r.p.m. 



AVIATION 
August 17, 1929 


339 


Ford Motor Company AND 

AMERICAN AERONAUTIC 

By John T. Nevill DE VELOPMENT 


T he SUMMER and fall of 1926 saw many 
progressive changes at Ford Airport. One of the 
most important of these was signalized by the test flights 
on the first tri-engined Ford monoplane to reach the test 
flying stage. 

It will be recalled that the first tri-engined craft built 
by the company was destroyed in the fire which razed the 
airplane plant on the morning of Jan. 17 that year. The 
initial plane had been a Liberty-powered type converted 
into the multi-engined class by the installation of three 
Wright motors, and some changes in the cockpit. It was 
called the 3-AT. 

Immediately following the fire, the second three- 
engined plane was started in the company's temporary 
quarters. On June 11, long before the new and present 
factory building had been completed, this tri-engined 
plane, known as the 4-AT, had been finished and test 
flown by Maj. R. W. Schroeder, former Army pilot, who, 
at that time, was chief test pilot for the Ford company. 
This plane was powered by three Wright “Whirlwind" 
J-4 engines and was equipped to carry eight passengers. 
Having a wing span greater than that of the tri-engined 
Fokker in which Commander R. E. Byrd had reached the 
North Pole the preceding winter, it was the largest com- 
mercial airplane in America. 

It will also be remembered that the Ford company had 
already announced plans for confining its production to 
the multi-engined class. Hardly had tests on the first 
ship been completed, therefore, before the second three- 
engined product was well under way. 

The Fords' decision to produce only multi-engined 
craft for the market was actuated by the elder Ford's 
expressed belief that the multi-engined class holds the 
greater degree of safety. His production schedule since 
that time has lined him up, unequivocally, on the multi- 
engined side of a problem that remains a moot question 
in the industry today. A single-engined, four-passenger 
all-metal experimental monoplane was built about a year 
later, but Mr. Ford never allowed it to be placed in 
production. 

When this decision was put into effect, the company 
had built a total of eight Liberty-powered craft, according 
to a statement by William B. Mayo in Ford News of Aug. 
7, 1926. 

“Four of these," the statement read, “were sold to 
Florida Airways, Inc. (This sale was in December. 
1925). The other four had been in service in the Ford 
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Second Reliability Tour 


airlines. More planes were in process when the fire 
wiped out the factory. 

“This fire left the Ford Motor Company with only 
four airplanes to operate two airlines. At once an at- 
tempt was made to see how far these planes could be 
forced, in a matter of hours per day in the air. Loads, 
originally 1,000 lb. of company freight, were gradually 
increased to 1,300 lb. or more. 

“At first, one round trip to Cleveland and one to 
Chicago were made daily, but for the last five months 
the schedule to Cleveland has been increased to two round 
trips daily. This has been done with only three planes, 
the fourth being used in experiments in wing curve devel- 
opment. Thus the company has been running 'three 
airplane trips per day with only three planes." 

“ft is usual to have from four to six planes on the 
ground for each one in the air. In many cases night 
crews arc maintained to service the planes. We are. at 
present, making three round trips each day, operating 
only two planes — a condition which still maintains. That 
means that the plane which flies to Cleveland and back in 
the morning, arriving home about 1 p.m., leaves for Chi- 
cago at 3 p.m. The plane which comes over from Chicago 
in the morning, arriving at noon, takes off after lunch 
for a round trip to Cleveland. There is no night crew 
for servicing these planes and we have but two hangar 
mechanics per engine in service. Our maintenance fig- 
ures will undoubtedly surprise many in the industry. We 
are basing them upon scheduled daily performance and 
we now have an experience (Aug. 1. 1926) of 312,736 
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miles, or twelve and a half times around the world at the 
equator. 

“It is our belief that, with the development of motors 
to keep pace with plane construction we have now devel- 
oped, twenty hours a day or more is feasible. It is 
evident that such mileage per day would require night 
flying. 

"Plane designs made in 1920 for the Army were 
brought forth and various three-engined designs studied, 
with the idea of night flying in mind. Night flying, of 
course, makes use of the multi-power-plant idea, so that 
mechanically enforced landings may be avoided. Also, 
the multi-motored ship permits much better vision than 
had been obtained on any previous single-motored large 
plane, and, though it requires more fuel capacity, it pro- 
vides much greater cargo space.” 

Mr. Mayo also pointed out in his Ford News statement 
that, before offering Ford planes to the general public, 
the company had purposely tried them out on the com- 
pany’s own airlines “to determine just what their capa- 
bilities were.” This “determining” time lasted over a 
period of approximately six months, the Ford airlines 
opening April 13, 1925, the first plane being sold to John 
Wanamaker, Oct. 8. 1925, and four additional planes to 
Florida Airways, Inc., December, 1925 These five 
planes, be it remembered, constitute all of the Liberty- 
powered aircraft built and sold by Ford. There were, it 
is true, other companies operating Liberty-engined Ford 
monoplanes, but such companies bought their planes from 
the original purchasers. A notable example was the 
Stout Air Services, Inc. This corporation, organized by 
William B. Stout as an operating company after he and 
his stockholders had sold their manufacturing plant to 
Ford, came into being Sept. 3, 1925. Its first plane was 
the Liberty-powered Ford re-purchased from John Wana- 
niaker. It then re-purchased two of the planes owned by 
Florida Airways. The fourth plane was a tri-engined 
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machine bought from Ford May 1, 1927. But that is 
another story. 

During all of this period the Ford Motor Company 
was overlooking nothing that, in its belief, would improve 
the airport. This work, too various to describe in detail, 
was being carried on almost constantly. Recent devel- 
opments, however, warrant the inclusion here of one 
particular project that got under way early in 1926. This 
was the Ford mooring mast. 

The great interest of both Henry and Edsel Ford in 
lighter-than-air craft is generally known. The Aircraft 
Development Corporation (now absorbed by the far more 
powerful and far more diversified Detroit Aircraft Cor- 
poration), and the Stout Metal Airplane Company, in 
fact, were in a way twin companies. The early Stout 
planes, and the preliminary work on the present all-metal 
dirigible being built for the United States Navy, took 
shape under the same roof. And virtually the same 
group of men were interested financially in each of the 
projects, among them Edsel B. Ford and William 
B. Mayo. 

Shortly after completion of the mooring mast in the 
spring of 1926, Henry Ford invited the Navy Department 
to fly the dirigible Shenandoah to Dearborn and make 
fast. The invitation was accepted and the voyage started. 
That the trip was never completed is history. However, 
on Sept. 18, 1926, the Army dirigible RS-1, commanded 
by Coi. John A. Paegelow, flew to Detroit from St. Louis, 
and was the first airship to use the Ford mast. 

A .tong other lighter-than-air facilities included at the 
airport was the installation of piping and outlets for 
the filling of balloons, in the southeastern section of the 
field. A number of balloon events, including the start of 
two Gordon Bennett International balloon races, as well as 
many individual flights, have been made from the airport. 
Henry Ford was 63 years old on July 31, 1926. This 




occasion marked the revelation of another of the manu- 
facturer's experiments — the much discussed “flivver" 
plane. As in the case of the eight-cylinder airplane 
motor, Mr. Ford showed it to a group of newspapermen 
who were in Dearborn getting the usual "birthday inter- 
view.” Until that time, the flivver plane had remained a 
rumor. True, for several weeks before it had been seen 
in test flights about the vicinity of the airport, but, as in 
the case of all Ford developments, verification of its 
existence could not be procured. 

The Ford Motor Company has built and flown two 
such planes, both being designed and built for the proving 
in a small way of things that would have cost a great deal 
of money to do with a larger plane. At no time was any 
serious consideration given to building such a plane for 
the market. Both flivver planes were of the single-place, 
open, low-wing monoplane type, and neither was of all- 
metal construction. The original had a 20-ft. wing span 
and weighed 320 lb. It was powered by a 25-hp., three- 
cylinder, Anzani air-cooled motor, and was said to have 
a high speed of 100 m.p.h. Some of its interesting fea- 
tures, besides its size and performance, include a pneu- 
matic-tired tail-wheel, a very wide wheelbase, and a 
muffler which throttled the exhaust noise to a remarkable 
degree. 

Possibilities indicated by the first flivver plane justified 
construction of the second one. Although the second 
plane was slightly larger and heavier than the first, its 
general appearance was virtually the same. Its most 
interesting feature, no doubt, was its engine — a two- 
cylinder, 36-hp., air-cooled engine developed by Ford 
engineers. 

This plane was not completed until late in 1927. Its 
engine weighed 118 lb. complete, of which 20 lb. was 
made up by its double ignition system. The width of the 
motor was 35 in. and its length, 25 in. The cylinders 
were of composite structure, the heads being made of 
high strength aluminum castings. Cylinder barrels were 
of steel, with the upper end threaded into the casting. 
Dow forged metal, one-fourth the weight of mild steel, 
but of equal strength, was employed in the pistons, con- 
necting rods being of tubular section steel. The shank 
of the rod was built in two parts, bored out, and elec- 
trically butt-welded together. This, it was claimed, 
afforded a maximum of strength with a minimum of 
weight, and revealed something new in connecting rod 


construction. The crankshaft had a roller bearing and 
a babbitt-front main bearing, which served as a thrust 
bearing as well as a medium through which oil was passed 
through the hollow crankshaft to the connecting rod 
bearings. A gear case, attached to the front of the cast 
aluminum crankcase, enclosed the oil pump and valve 
gears, which operated the valves through enclosed push- 
rods. Oil was carried in an aluminum container bolted 
to the bottom of the crankcase. The engine was said to 
have been run continuously “on the block" for 50 hr. 

B ut to get back to 1926: Aug. 7, that year, saw the 
start of the second annual Ford airplane reliability 
tour for the Edsel B. Ford Reliability Trophy. Approx- 
imately twenty planes participated, the 2,584-mile route 
carrying the contestants across the states of Michigan, 
Illinois, Wisconsin, Minnesota, Iowa, Nebraska, Mis- 
souri, Kansas, Indiana, and Ohio. The tour was won by 
Walter Beech, flying an open cockpit Travel Air biplane, 
with the late Brice Goldsborough acting as navigator. 
Although the event proved highly pleasing from a per- 
formance standpoint, it was marked by several mishaps 
in which no one was injured seriously. Probably the 
most serious of these mishaps involved one of the two 
Ford planes participating in the tour. Maj. R. W. 
Schroeder, piloting a tri-engined machine (the first multi- 
engined craft built and flown by the company), suffered 
a forced landing near Nova. Ohio, due to a defective 
propeller on one of the wing engines. This induced such 
heavy vibration as to tear the engine loose from its 
frame, which, in turn, tore away a part of the craft’s 
landing gear, and damaged the tip of the propeller on 
the opposite wing engine, making it necessary to cut the 
engine. Schroeder. however, skillfully brought the plane 
down without serious damage to the machine or injury 
to passengers. The type of propeller used was imme- 
diately discontinued and no further trouble of this sort 
has been experienced. 

While the tour was in progress there occurred in 
Washington an event that has meant a great deal to 
American aviation. On Aug. 11, 1926, William P. 
MacCracken became Assistant Secretary of Commerce 
for Aeronautics. 

The seventh of this scries of articles by Mr. NevUl will 
appear in an early issue of Aviation. 
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INTERESTING FACTS ABOUT THE 

Graf Zeppelin 


T HE GRAF ZEPPELIN lias flown the Atlantic 
successfully, her fourth crossing, on the first leg 
of an attempt to circle the globe. And in addition to 
that, she has established a new record for the crossing 
with a mark of 55 hr. 24 min. Her mark for her previous 
crossing (October. 1928) was 71 hr. 10 min. and that of 
the British R.34 in 1919 being 64 hr. 13 min. The Graf 
Zeppelin was timed between Lakehurst. N. J.. and 
Friedrichshafen. while the R.34 was timed between 
Mineola, L. I., and Clifton. Ireland. 

The giant Zeppelin, pride of Germany and the greatest 
modern exponent of the lighter-than-air department of 
aviation, left Lakehurst on August 8 at 12:39 a.m., 
Eastern Daylight Saving Time, and arrived at Friedrichs- 
hafen Saturday at 7 :41 a.m.. Eastern Daylight Saving 
Time, and landed at 8 :03 a.m. The average sliced over 
the 4,200 mi. was about 75 m.p.h. (A description of the 
west-east trip was given in the August 10 issue of 
Aviation. — Ed.) 

The five engines in the Graf Zeppelin were the same 
five which have been in the airship ever since she was 
built, and were not new installations following the mis- 
haps of the attempted trip to this country in May, as had 
been reported previously. The cause of the engine 
failures in May — breakdown of the couplings due to in- 
flexibility in the fittings — had been remedied by more 
elastic couplings which were better able to withstand the 
strains imposed. Bearings had been changed and other 
adjustments made. The engines were the originals, how- 
ever. and had run about 800 hr. when the airship landed 
at Lakehurst August 4. 

The engines are designed to run between 1,000 and 
.2,000 hr. between major overhauls. They are Maybach 
VL-2 twelve cylinder "Vee” type, weighing 2.450 lb. 
each. They are improvements on the Maybachs used 
in the Los Angeles and develop 600 hp. at 1,600 
r.p.m., at sea level as compared to the American airship’s 
engines, which produce 420 hp. at 1,400 r.p.m. Better 
performance is secured partly through increased com- 
pression, carburetor alterations and substitution of 
aluminum pistons. 

All rotating surfaces with the exception of wrist-pin 
bushings, float on Maybach roller bearings. Direct re- 
versibility of the engines is obtained by the shifting of 
the cam shaft to change the timing of the valves. This 
replaces previously used reversing gears which were a 
source of trouble. A compressed air starter is used to 
crank the engine in either direction. 

Either liquid or gas fuel may be used in the VL-2. 
The engines are adapted to the latter by the hollowing 
of the throttle valves of the Maybach carburetors. There 
are four of these for each engine, one for each three 
cylinders. The gas is piped from the container bags to 
these valves. The liquid fuel is introduced through an- 


other valve in this gas feed pipe. Either liquid or gas 
fuel may be switched into the engine with loss of only a 
few seconds and without interrupting the engine's op- 
eration or appreciably cutting down its power. The gas 
fuel, being slightly heavier than air. feeds by gravity, and 
its consumption helps lighten the airship automatically 
to counteract the inevitable seepage of hydrogen. The 
five engines use about 2.600 cu.ft. of gas fuel per hour or 
about 195 gal. of gasoline per hour. 

The gas fuel, carried in fourteen of the 30 balloonets. 
is designated as Blau Gas in Germany. Its American 
counterpart is called Ethane. They are practically the 
same as far as function is concerned but differ in deriva- 
tion. The former is a combination of gases obtained 
by ciacking oils at low temperature while the latter is one 
gas by itself, the result of isolating certain properties 
from natural gas. About 775,000 cu.ft. of Ethane were 
supplied to the Graf Zeppelin by the Union Carbide and 
Carbon Corporation of Wheeling. W. Va. It was trans- 
ported to Lakehurst in 2.500 cylinders. 

Approximately 1.000 gal. of gasoline and a quantity of 
-cV-oil were furnished by the Tide Water Oil Company. 
When the airship reached this side of the Atlantic it 
had enough fuel for at least 25 hr. more cruising. Inas- 
much as the trip from Germany to Tokio may be about 
600 mi. longer than its normal cruising radius of 6,000 
mi., it is planned to increase the proportion of Blau Gas. 
on account of its comparative lightness, and sacrifice 
some of the usual gasoline load. 

As Aviation goes to press, it was expected that the 
Graf Zeppelin would be launched from Friedrichshafen 
on its world tour Wednesday night. August 14. This is 
the most dangerous part of the long flight on account of 
the great distance and because of the barren and un- 
charted regions which must be crossed. To increase its 
cruising range to the limit, the crew is eliminating every 
possible ounce of unnecessary weight. 

In Tokio the dirigible will be housed in a German 
hangar which formerly was used for Zeppelin fore- 
runners of the present airship during the war. It was 
turned over to Japan after the war. From Japan the 
airship will be flown northeast across the Pacific, skirt- 
ing the Aleutian Islands and passing down the west coast 
of Canada and the United States to Los Angeles. 

From Los Angeles the dirigible will be flown over 
what is known as the Texas route to avoid the highest 
peaks of the Rocky Mountains. It will be necessary for 
the Zeppelin to maintain an altitude of not less than 6,800 
ft. if it comes through the lowest pass or to fly at about 
9,000 ft. if it goes over the range. The highest the Graf 
Zeppelin ever has been flown is about 13.000 ft. 

It is expected that the world flight will be concluded at 
Lakehurst about September 3. 
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United Forms Firm; 

May Add Standard Steel 

NEW YORK (n. y.)— U nited Aircraft 
& Transport Corporation lias recently 
formed Northrup Aviation Corporation 
to take over the assets of Avion Cor- 
poration of Los Angeles, a company or- 
ganized last year by John K. Northrup. 
formerly with Lockheed Aircraft Com- 
pany, to experiment with a new type of 
flying wing machine. Stockholders of 
Avion Corporation will receive 3,000 
shares of United in return for their 
holdings. 

The new company will continue ex- 
perimenting with all-metal planes having 
no fuselage, but supporting the tail sur- 
faces on two cantilever booms. In the 
meantime, it will manufacture all-metal 
transport planes of conventional type. 

United Aircraft has also arranged the 
acquisition of Standard Steel Propeller 
Company, offering one share of its stock 
for 2J shares of the stock of the latter 
company. This deal is contingent upon 
acceptance by 75 per cent of Standard 
stockholders. 

Other companies which have recently 
joined the^JJnited group are ^Sikorsky 

nounced in Aviation. 


Graf Using Pioneer Compass 

LAKEHURST (u. J.)— Following re- 
ceipt of cable instructions from Fried- 
richshafen. Germany, a Pioneer earth 
inductor compass has been installed by 
the engineers of Pioneer Instrument 
Company, Brooklyn, N. Y., in the Graf 
Zeppelin for its round-the-world flight. 




PATERSON (n.j.) — P i 
Wright Gipsy engi 


nigiuc, f.o.b. St. Louis, 
, ... ...... ... $1,600 by B. G. Leigh- 

director of sales and service. This 
e includes standard equipment as 
nvs : two Scintilla magnetos, Strom- 


—s — — , --s (f°« 

alike), tool kit. ignition switch, exhaus 
manifold, engine cowling. Both prio 
and standard equipment are subject ti 


Aluminum Company 
Working New Foundry 

FAIRFIELD (conn.)— P roduction is 

founury of Aluminum Company of 
America in this city. This foundry 
which has a floor space of approximately 
four acres, is under the management of 

S. K. Becker. 

The Fairfield foundry is devoted to 
the manufacture of castings of alumi- 
num and its alloys and is equipped with 
the latest type of machinery for pro- 
duction and testing. Complete chemical 
and physical laboratories as well as 
photo-microscopic and X-ray labora- 
tories also are provided. 

Among the aircraft companies for 
whom castings are manufactured at this 
foundry are, Pratt & Whitney and 

One of the interesting features of the 
construction of the Fairfield foundry is 
the extensive use of aluminum in' its 




Prepare to Test 
Metal-Clad Airship 

Name Kepner lo Fly 
New ZMC-2 in Trials 
DETROIT (mich.)— First test flights 
on the ZMC-2, an all-metal dirigible of 
radical design constructed for the United 
States Navy by Detroit Aircraft Cor- 
poration, will be made here soon. After 
having inflated the metal bag with 

pleting installation of instruments. The 
flight is to be made from Detroit Air- 
craft Corporation’s Grossc lie airport, 
where the engineering work and con- 
struction of the ZMC-2 has been going 

“capt. W. E. Kepner, winner of last 
year's James Gordon Bennett Interna- 
tional Balloon Race, has contracted to 
pilot the airship on its initial flight. 
Following the preliminary flights the 
craft will be flown to Lakehurst, N. J., 
where it will be formally turned over to 
the Navy Department. 

Because of the tendency of helium to 
mix easily with air, the ZMC-2 at first 
was filled with carbon dioxide. After 
that the non-inflammable helium was in- 
jected into the bag, forcing out the car- 
bon dioxide. Diffusion tests of the 


flights 


it. Comdr. William K. Harrill, 
member of the survey board ap- 
d by the Secretary of the Navy 
■' ' ' 'ts acceptance 


s official observi 




ived 


„ e the ZMC-2 a final 
tion prior to its first flight, and although 
Captain Kepner has not yet picked his 
crew, it is a foregone conclusion that 
Harrill will be aboard the ZMC-2 when 
she rises off the ground for the first 


The ZMC-2 is 150 ft. 
in diameter giving 
approximately 3 to 1. 


linen 


d 52 ft. 


11 hold 200,- 

uuu cu. ir. oi gas, ana its control car 
has accommodations for a crew of four. 
The ship will get propulsion from two 
Wright J-5 engines, and is expected to 
have a high speed of more than 60 

proximately 600 mi. 8 P 
Three distinctly radical departures 
from conventional lighter-than-air craft 
construction feature the design of the 
ZMC-2. It is all metal, except for the 
balloonets within the gas bag by mean; 

It is fitted with an entirely new con- 
trol method, having eight fins around its 
tail and using four of them as rudders 
and elevators. These fins are set 30 ft. 
forward of the tail to increase stability. 
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Mercury Taxiing 
Tests Satisfactory 

British Entry Reported 
T o Have Attained 330 M.P.H. 
ANNAPOLIS (mb.) — As we go to 
press, Lieut. Alford J. Williams is pre- 
paring to flight test his new seaplane, 
"Mercury." Results of preliminary 
taxiing tests, at speeds in excess of 
100 m.p.h., have been pronounced satis- 
factory, and if, as is hoped, Lieutenant 
Williams succeeds in bettering in tests 
the present record of 318 m.p.h., he will 
take the plane to England for the 
Schneider cup races at Cowes Sept. 7. 

The London Daily Mail reports that 
the Supermarine S-5, British entry 
which won the race in 1927, has covered 
a three-mile course at an average speed 
of 300 m.p.h., and later reached an 
estimated speed of 330 m.p.h. Trials of 
a new racer, the S-3, have also been 
conducted. 

The Mercury seaplane is a develop- 
ment of the original racer of the same 
name built in 1927, which had a high 
speed of 290 m.p.h. It uses the same 
24-cylinder 1,100 hp, Packard “X" en- 
gine, but the intake manifolds and car- 
bureters have been placed inside the 
vertical “Vees" to give a considerably 
reduced frontal area, allowing a more 
scientific streamlining of the fuselage 
of the plane. It is said that the engine 
held in reserve for the Schneider Cup 
Races may develop 200 hp. more than 
the one used in the tests. 

Other unique features include float 
radiators utilizing 80 per cent of the 
under-water area of the floats to cool 
the engine while the plane is taxiing, 
before it has reached a speed sufficient 
to render the special wing radiators 
sufficient for cooling. The fuselage and 
wings are of plywood, the floats and 
control surfaces of metal. 

The Mercury was designed and built 
in the Naval Aircraft Factory, Phila- 
delphia Navy Yard, under the general 
supervision of Comdr. R. D. Wever- 
bacher, manager. Details of design and 
construction were under the direct per- 
sonal supervision of John S. Koan, 
aeronautical engineer. The money 
needed for experimenting and building 
the machine was supplied by The Mer- 
cury Flying Corporation, a group of 
patriotic sportsmen under the presi- 
dency of Seth Low. Among various 
commercial interests co-operating were 
Texaco company for fuel and oil. Elec- 
tric Storage Battery Company for igni- 
tion and starting batteries, MacWyte 
Company for streamline tie rods, Has- 
kelite Company for plywood. B. & G. 
Spark Plug Corporation. Aluminum 
Company of America, Stromberg Car- 
buretor Company, Scintilla Magneto 
Company. 

Characteristics and statistics regard- 
ing the Mercury, as given out by the 
Navy Department, are as follows : 

Engine — Packard "X." 24-cylinder. rated 




Prepare to Test Flight 
Metal-Clad Dirigible 

(Concluded from Page 343) 

Finally, it has an unusually low ratio 
of fineness for an airship of its size. 

The ZMC-2 was not designed to be a 
craft with any commercial possibilities. 
Rather, it was’ built purely as an experi- 
ment and as having a considerable num- 
ber of military, naval and scientific uses. 
However, it is claimed by the builders 
that the gauge and strength of the 
alclad going into it are such that the 
same type of craft can be produced sev- 
eral times the ZMC-2’s size without in- 
creasing the width or weight of the 
metal per square inch. The skin’s gauge 
is .008 in. 

The Aircraft Development Corpora- 
tion, builders of the ship, was used as 
a nucleus around which the $20,000,000 
Detroit Aircraft Corporation was or- 
ganized here recently. The ZMC-2 cost 
approximatelv $1,150,000 to build and is 
going to the Navy for $300,000. 


New Merger Being Completed 

CINCINNATI (ohio) — A merger of 
the Metal Aircraft Corporation. Cincin- 
nati : the Johnson Airplane Supply Com- 
pany, Dayton, and a Wichita airplane 
manufacturing and supply company, in- 
volving about $5,000,000 is being con- 
summated. it was reported in Cincinnati 
on Aug. 8. Powel Crosley. Jr., radio 
manufacturer, and the Fleischmann in- 
terests will hold a large part of the 
stock in the new enterprise, it was 
stated. E. A. Johnson, head of the 
Johnson Airplane Supply Company. 
Dayton, was said to have confirmed the 
proposed merger and also will hold a 
large interest in the combine. 


Eastern to Produce 
Messerschmitt Planes 

PAWTUCKET (r. i.)— M esserschmitt 
all-metal planes will be manufactured in 
America by Eastern Aircraft Corpora- 
tion, which was formed here recently 
with Ray C. Van Arsdale as president. 
The new corporation has purchased the 
plant of Pressed Metal Company, near 
the What Cheer Airport, Pawtucket, and 
will start production immediately. 

These machines are designed by Will- 
iam Messerschmitt, German glider ex- 
pert, and have been made in Germany 
for the past four years by Bavarian 
Aircraft Corporation. Three types are 
scheduled for immediate production : the 
B.F.W.M.26, a three-passenger cabin 
plane; the M-18, a seven-passenger cabin 
plane; and the small Messerschmitt 
training plane. The latter model has 
received extensive publicity because of 
its use by Miss Thea Rasche. The two 
cabin planes are of the high wing canti- 
lever monoplane type. American en- 
gines will be used. 

Rearrangement of the plant has been 
carried out under the direction of offi- 
cials from Bavarian Aircraft Corpora- 
tion, and German engineers will super- 
vise production. No experimental work 
will be done in America, since the Ger- 
man firm guarantees to send over 
designs which will meet Department of 
Commerce specifications for approved 
types. Accordingly, models built here 
will be changed only after new planes 
have been developed in Germany. 


Stinson Reports July Orders 

DETROIT (mich.) — Stinson Aircraft 
Corporation, during July received 
orders for $345,828 worth of airplanes, 
according to figures just released by the 
company. A total of $177,116 worth of 
airplanes were shipped during the 
month, the statement said. Stinson 
sales during the first seven months of 
1929. according to the figures, totaled 
$814,917.60, a gain of $139,667.88 over 
the first seven months of 1928. 
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To Produce Farman 
Planes in This Country 

NEW YORK, (x. Y.) — Farman 
Brothers of France, who now own one 
of the oldest and largest airplane manu- 
facturing plants in the world and oper- 
ate an etensive airline system in Europe, 
will enter the American aviation field 
with the formation of an American cor- 
poration having the financial support of 
a prominent New York and Philadel- 
phia banking group, it is announced. 

The American company represents 
the first time that outside capital has 
been invited to participate in the enter- 
prises in which the Farman Brothers 
are interested. The new project, it was 
pointed out, is being financed privately 
and no public offering of securities will 
be made at this time. 

Negotiations leading to the organiza- 
tion of the American company were car- 
ried on between Harrison R. Tucker, 
of Tulsa, Okla., representing the Far- 
man Brothers in the United States, and 
representatives of the bankers affiliated 
with the project. 

The American corporation plans to 
start production of Farman planes at a 
plant to be located near Wheeling, West 
Va., and an assembly plant, which will 
serve as a demonstration and sales base, 
is contemplated near New York or Phil- 
adelphia. Tentative arrangements have 
been made to locate this on the Central 
Airport at Camden, N. J. 

According to the official announce- 
ment, the American company will have 
"the exclusive right in the United States 
to all of the Farman airplane patents 
present and future. It is proposed to 
use American built engines. 

"Our present plan is to build only the 
large planes which have proven most 
successful on the European routes," 
Mr. Tucker continued. “Farman 
Brothers’ extensive experience in opera- 
tion of air passenger transport lines has 
enabled them to design large planes, 
particularly adapted for the needs of 


Approve Three More Planes 

WASHINGTON (u. c.)-During the 
week ending Aug. 10, three more ap- 
proved type certificates for planes were 
issued. According to model, type, 
power plant, useful load, and gross 
weight, they are as follows: 191 — 
Curtiss Fledgling, two-place open bi- 
plane. Challenger, 696 lb., 2,686 lb.; 
I?2 — Metal Aircraft G-2-W Flamingo, 
eight-place cabin monoplane. 450 hp. 
Wasp, 2,430 lb., 5,800 lb.; 193— Curtiss 
Condor Co. twenty-one-piace cabin bi- 
plane, two 600 hp. Conquerors, 6,326 lb.. 
17,678 lb. 


Occupy Connecticut’s Building 

HARTFORD (conn.) — Connecticut's 
state department of aeronautics has 
moved into its new, enlarged adminis- 
tration building at Brainard Field. The 
appropriation for the structure was 
voted by the General Assembly. 
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Command-Aire Plant for Chile 

LITTLE ROCK (akk.J — Command- 
Aire, Inc., will open a branch plant at 
Santiago, Chile, about Jan. 1, 1930, 
where planes built in this city will be 
assembled, according to an announce- 
ment by Pres. Robert B. Snowden. Jr. 
The new plant has an order for 36 
planes to be delivered to the Chilean 
Government during the first year of its 
operation. 

Order Arrow Sports 
For “Rent-A-Plane” Use 

LINCOLN (neb.) — Arrow Aircraft & 
Motors Corporation, this city, announces 
receipt of an order from the Saunders 
Drive-It- Yourself system for 100 Arrow 
Sports, the first ten to be delivered to 
the Saunders system headquarters at 
Kansas City. The cost of these ma- 
chines will be more than $350,000. 

The Saunders system plans to enter 
the "rent-a-plane'"’ field with craft 
available at each of the 59 cities where 
the Saunders system now conducts auto 
renting agencies. The rented planes, it 
is believed, will be popular with fliers 
wishing to get in requisite time for the 
higher licenses. 

The first planes delivered by the 
Arrow company will be powered with 
LeBlond 60 hp. engines, while some of 
the later craft will probably be Kitmer 
powered. The Arrow with the 60 hp. 
power plant has a top speed of 105 m.p.h. 
It is a two-place single-cockpit biplane 
with a span of 25 ft. 6 in., a height of 
6 ft. II in., and a length overall of 
19 ft. 2 in. 

Top-speed production is now getting 
under way at the Arrow plant, and 
delivery of six of the planes for the 
Saunders system will be made immedi- 
ately. according to F. Pace Woods, sales 
manager and vice-president. 


Skelly Oil for Nebraska Tour 

OMAHA (neb.) — Skelly Oil Com- 
pany’s offer to furnish all the oil and 
gasoline for the Nebraska air tour in 
September has been accepted by the 
tour committee, it is announced here. 
Meals and lodging will be supplied by 

of four which is to have charge of the 
tour is announced by Amos Thomas, 
chairman of the aerial transportation 
committee of the Omaha Chamber of 
Commerce, which is sponsoring the 
tour. Sam Houser is chairman and 
other members are J. T. Stewart, 2nd, 
Maj. H. J. Houghland. Army officer 
for this corps area, and L. C. Thoelecke, 
ot the National Aeronautical Asso- 

New Standard Tour Completed 

PATERSON (n.j.) — George Daws, 
sales manager of New Standard Air- 
craft Corporation, this city, has returned 
from a thirteen-state demonstration tour 
through the South, flying the firm’s five- 
place Whirlwind-powered machine. 


National Traffic 
Meeting Planned 

Operators Will Gather 
At Kansas City Sept, lb-18 
NEW YORK (n.y.)— Plans for a na- 
tional air traffic conference in Kansas 
City, Mo.. Sept., 16-18, have been an- 
nounced by the Aeronautical Chamber 
of Commerce. Traffic executives of all 
air transport companies will be brought 
together for the first time to discuss 
traffic problems, including rates, con- 
solidated ticket offices, baggage han- 
dling, advertising, and publicity. George 
M. Lord, of Western Air Express, has 
been appointed chairman of the arrange- 
ments committee. 

"The development of air passenger 
travel in the United States has been so 
rapid that the executives of the air 
transport companies have had little op- 
portunity to get together for a common 
solution of their problems,” Mr. Lord 

The morning of the first day, Sept. 
16, will be devoted to registration and 
organization. Col. L. H. Brittin, vice- 
president of Northwest Airways, has 
been appointed chairman of the opening 
session. Maj. Gen. J. J. O’Ryan, presi- 
dent of Colonial Air Transport, Inc., 
and Lou E. Holland, executive manager 
of the Kansas City Chamber of Com- 
merce, will be chairmen respectively of 
the Sept. 17 morning and afternoon con- 
ferences. C. W. H. Smith, general 
traffic manager of Western Air Express, 
and Stanley E. Knauss, general manager 
of Stout Air Services, will be chair- 
men of the Sept. 18 sessions. The con- 
ference will close with a banquet on 
the evening of the last day, at which 
Col. Paul Henderson, vice-president of 
Transcontinental Air Transport, Inc., 
will be toastmaster. 

Mr. Lord was appointed chairman'of 
the arrangements committee for the 
conference by Frederick B. Rentschler. 
president of the Aeronautical Chamber 
of Commerce. The other members of 
the arrangements committee appointed 
by Mr. Rentschler arc: J. M. Eaton, 
traffic manager, Pan American Airways, 
Inc. ; R. W. Ireland, traffic manager, 
National Air Transport, Inc.; W. A. 
Patterson, Boeing Air Transport, Inc.; 
T. B. Clement. Transcontinental Air 
Transport, Inc.; W. T. Varney, Varnev 
Air Lines. Inc.; and H. I. McNally, 
Universal Air Lines, Inc. 


ap- 


Canadian Clubs Band 

TORONTO (ont.) — With 
proval of officials of practically every 
flying club in Canada, a coast-to-coast 
organization has been torined with the 
avowed purpose of stimulating civilian 
flying throughout the Dominion and of 
providing a central body having control 
over the flying activities of all the 
clubs. The first annual meeting of this 
association will be held at Fort William 
Nov. 1. 


State Aeronautic 
Legislation Grows 

Pass 106 of 250 Bills 
Introduced in 1928-1929 

NEW YORK (N. y.) — Legislation on 
aviation subjects was plentiful during 
1928-29 sessions of state legislatures, 
according to statistics furnished by 
Prof. Harry J. Freeman, of New York 
University Law School, head of tne 
legal and legislative research service oi 
the Aeronautical Chamber of Commerce. 
Of the 250 bills introduced, 106 were 
enacted. 65 defeated, and 79 either pend- 
ing or action on them is unavailable. 

Most of the acts introduced were 
general or miscellaneous in character, 
but 71 were intended to regulate or 
license aircraft or pilots and 3a author- 
ized the establishment, maintenance and 
regulation of airports. Florida, Minne- 
sota, New York and Connecticut were 
most active on this subject, while only 
seven states failed to enact aviation 
legislation of some kind, and five of 
these did not have legislatures in 

California, New Jersey, New Y'ork, 
Wisconsin and Illinois authorized tem- 
porary commissions to study aviation, 
w, file Michigan authorized a state board 
of aviation, and in New Jersey such 
a bill was pending. Rhode Island has a 
state board to supervise the establish- 
ment of airports. And of special in- 
terest to transport companies were 
statutes enacted in Michigan and Illi- 
nois conferring authority upon the 
railroad companies to carry passengers 
by airplane. In Wisconsin such a bill 
was pending, and in Missouri one was 
defeated. 

In summing up. Professor Freeman 
emphasizes the fact that continued 
enactment of uncoordinated legislation 
to regulate aviation by the separate 
states may result in a dangerously 
chaotic condition for tile air transport 
industry, although there has been a 
commendable uniformity in the laws 
passed this year. He recommends the 
establishment in each state of an au- 
thoritative source of information for the 
use of other states, and further recom- 
mends the continuation of the efforts 
of the Aeronautical Chamber of Com- 
merce in collecting data on aviation 
law from all states and acting as a 
clearing house in the interests of legis- 
lators. manufacturers, editors and the 
general public. 

Among other laws passed or con- 
sidered were enactments in Michigan. 
Iowa and New Jersey re nting to aero in- 
surance. Michigan passed a bill taxing 
gasoline consumed by aircraft, while 
such a bill was defeated in California, 
and a bill to refund the tax on gasoline 
used by airplanes was vetoed after it 
had passed the legislature of Ohio. 
Michigan also authorized mapping cer- 
tain parts of the state by aerial photog- 
raphy, and such authorization was being 


Dropped Cigars 
Prove a Menace 

WASHINGTON (d. c.)— 
Forest or grass fires may be 
caused by lighted cigarette or 
cigar butts thrown from air- 
planes at heights up to at least 
1,000 ft., as shown by recent 
tests made by the Forest Serv- 
ice. Four out of six cigarettes 
thrown from a plane were still 
burning when recovered, and 
five out of five cigar-ends were 
still burning. As a result of 
the experiment the Depart- 
ment of Agriculture may ask 
Congress to pass a law to 
prevent the throwing of 
lighted butts from airplanes, 
and requiring transport com- 
panies to provide con 
receptacles for them. 


ronsidered. at the time of this report, 
by the legislature in Wisconsin. Cali- 
fornia specifically included aircraft in a 
quarantine regulation to prevent the 
introduction of agricultural pests into 


To Begin Production 
Of Vari-Camber Dares 

DETROIT (mich.) — Dare Airplane 
Company, holder of a basic patent for 
changing the camber of an airplane wing 
in flight, recently leased 10,000 sq.ft, of 
floor space on West Fort St., here, and 
announced an immediate production pro- 
gram calling for fourteen planes. 

The first craft completed, the an- 
nouncement stated, will be entered in the 
Guggenheim safety competition to take 
place in New Y'ork. This will be a 
special open-cockpit job. The remain- 
ing thirteen arc to be of a standard 
cabin, all-metal type for demonstration, 
training and sales purposes. 

It was also announced that Canadian 
Dare company is now in the process of 
formation. 

Company officials have announced 
their intention of “carrying on,” de- 
spite a recent unfortunate accident met 
by the first model of their revolutionary 
type craft which cost the lives of Melvin 
E. Dare, president of the company, and 
Sligh W. Brown, test pilot. 


Bromley to Try Again 

TACOMA (wash.) — Harold Bromley 
has left for Burbank, Calif., where he 
will have his low-wing Lockheed, “City 
of Tacoma,” which was damaged in 
an attempt to take off for the Orient, 
rebuilt. As soon as it is ready, he will 
return to Tacoma for load lift, radio, 
navigation, and engine tests, after 
which he will again attempt the 
Tacoma to Tokio trip. The plane will 
be rechristened “Greater Tacoma.” 


Gray Goose and North 
Shore Companies Sold 

CHICAGO (ill.) — Announcement is 
made at the office of United Aviation 
Corporation, this city, that the sale of 
Gray Goose Airlines, Inc., and North 
Shore Airport Company to Chicago Air 
Service, Inc., has been completed by the 
delivery to the latter firm of the entire 
capital stock of both companies. The 
consideration received by United was not 
stated, but it is understood to be ap- 
proximately $650,000, partly in cash and 
partly in securities. 

Officers of Air Investors, Inc., were 
instrumental in negotiating the sales of 
these two properties for United Aviation 
Corporation. This firm represented 
United Aviation Corporation in com- 
pleting the transaction. 

Gray Goose Airlines has been operat- 
ing for nearly two years at the Chicago 
Municipal Airport where it owns two 
large hangars from which it conducts a 
sightseeing, taxi, and school business. 
North Shore Airport Company recently 
completed its airport near Glencoe, lib. 
in the heart of the wealthy suburban 
district, north of Chicago. A hangar 
with storage space 100x120 ft. has just 
Deen completed. The administration 
building combines the offices of the com- 
pany with sales rooms for flying equip- 
ment, instruction and locker rooms for 
pupils, and restaurant facilities. The 
upper floor and tower have been rented 
to the Petruska Club, which has been 
the center of activity for Chicago North 
Shore society this summer. North 
Shore Airport Company is also engaged 
in sightseeing, taxi, and schooling 
activities. 

Chicago Air Service, Inc., has been 
financed to operate various aviation ac- 
tivities in and near Chicago by a promi- 
nent group of Chicago bankers. It has 
total assets of $950,000. 


Travel Air to Curtiss-Wright 

WICHITA (kan.)— Travel Air Man- 
ufacturing Company will become the 
twelfth unit of the Curtiss-Wright Cor- 
poration according to an announcement 
sent out recently to the stockholders. 
Holders of the 100,000 shares of Travel 
Air stock outstanding will receive in 
exchange 175,000 shares of common 
stock in Curtiss-Wright Corporation. 
Production of planes at the Travel Air 
factory grew from 46 in 1926, when the 
company was organized, to 532 last 
year, and the output for 1929 is ex- 
pected to reach 1,000. Walter H. 
Beech, who won the Ford Reliability 
Tour in 1925 and 1926, is president of 
Travel Air. 


Enlarging Seeniless Tube Firm 

SHELBY (Ohio) — Ohio Seamless Tube 
Company, this city, is building an addi- 
tion to its plant that will increase its 
capacity 40 per cent. Pres. A. C. Morse 
states that orders for specialized tube 
products from airplane manufacturers 
are increasing. 


AVIATION 
August 17, 1929 


347 


Schools and Colleges 

Cape Cod Glider School announces 
that John Perkins, formerly of the 
Massachusetts Institute of Technology 
Aviation R. O. T. C., is the first to 
qualify for the school’s glider rating. 

University of Nebraska has set 
up a new testing laboratory with seven 
aircraft engines, a small single-seater 
plane, and a number of aeronautical 
instruments as equipment. 

Coyne Electrical School. Chi- 
cago, lib, has established a department 
of Aviation Electricity. 

Braniff - Universal Aviation 
School. Oklahoma City, Okla., is 
giving a night executive class covering 
all phases of the subject including 
publicity and advertising. 

Boeing School of Aeronautics. 
Oakland, Calif., has added a Master 
Mechanics’ course offering 792 hr. of 
preparation in technical and business 
subjects pertinent to airplane and engine 
manufacturing, repair and maintenance. 


Air Investors Reports Net 

NEW YORK (N. Y. j— Air Investors. 
Inc., reports a net income of $285,566.30 
during the first six months of 1929 from 
investments and loans totalling $4,570.- 
204.07. There are now outstanding 88.- 
667 shares of convertible preference 
stock, of 250,000 authorized, and 162.- 
666 shares of common stock, of 1,500.- 
000 authorized. Thirty per cent of the 
company's investments are in transport 
and affiliated operations. 29 per cent in 
industries allied to aviation, and smaller 
percentages in airports, aircraft manu- 
facturing. engines and accessories. As 
a result of this favorable showing, the 
company has decided to organize a new 
aviation investment corporation in the 
Middle West which will be affiliated 
with, but independent of, the present 
company. 


Kansas City Show Unsanctioned 

NEW YORK (n. y.)— Sanction for 
the International Air Circus Exposition 
and Pilots Reunion which will be held 
in Kansas City Sept. 21-29. has been 
withheld by the Aeronautical Chamber 
of Commerce in a telegram made public 
by Charles L. Lawrance, chairman of 
the chamber’s show committee. Mr. 
Lawrance explains this action as being 
in line with the established policy of 
the Chamber of Commerce not to en- 
dorse shows which are primarily for 
the benefit of private promoters. Sanc- 
tion has been given to a major aircraft 
show to be held under the auspices of 
the Kansas City Chamber of Commerce, 
for which no date has been announced. 


To Begin Hurricane Plant 

HOUSTON (tex.)— Hurricane Motor 
Company, Inc., of which Alexander 
Clark, 2103 Walker St., is president, 
is about to begin construction of a 
$300,000 plant here. 


Devises Steel Hangar Method 

LOS ANGELES (calif.) — Announce- 
ment is made by the Lawrence Com- 
pany, this city, of a new method for 
fabrication of steel aircraft hangars and 
for the application of covering sheeting. 
This process makes it possible to take 
the building apart quickly and re-erect 
it. The portable feature is believed of 
importance because airport equipment 
is often moved or rearranged. The 
chief feature of the Lawrence method 
is a small cam pin which locks sheeting 
to the side wail or roof truss flanges. 


Minnesota Tour Under Way 

MINNEAPOLIS ( minx.) — Eleven 
airplanes are now touring Minnesota on 
the first all-Minnesota air tour, which 
started from Wold-Chamberlain Field 
Aug. 9. Schedule of the tour is Fari- 
bault, Aug. 9; Albert Lea. Aug. 10: 
Austin, Aug. 11; Owatonna. Aug. 12 
and 13: Fairmont, Aug. 14: Worthing- 
ton, Aug. 15: Luverne. Aug. 16; Canby, 
Aug. 17 and 18; Moorhead. Aug. 19; 
Glenwood. Aug. 20; Wheaton, Aug. 21. 
and St. Cloud. Aug. 22. Pilots partici- 
pating include Joe Westover and Del- 
mar Snyder of Universal Air Lines; 
Carl Leuthi, C. B. Stern and Harry 
Baker, all of Great Northern Aviation 
Corporation: Ben Williams. Thorwald 
(“Thunder”) Johnson. Webb Fowler. 
Bruce Cross, Archie Krueger and Roy 
Bouchard. 


On Tour in West With Bellanca 

SAN FRANCISCO (calif.) — Making 
demonstration flights in seventeen cities. 
Alfred D. Chan<|ler, sales manager and 
treasurer of Bellanca Aircraft Corpora- 
tion, New Castle, Del., has arrived here 
in the course of a transcontinental sales 
tour in a Bellanca stock model CH-300. 
piloted by Robert A. Nagle. In all, the 
plane has been flown 109 hr., including 
exhibitions of performance under diffi- 
cult conditions. Among the cities 
visited were Youngstown. Cleveland, 
Dayton. Cincinnati, Ohio; Kansas City. 
Mo. : Tulsa, Ponca City, Okla. ; North 
Platte. Grand Island. Omaha. Neb. ; 
Cheyenne. Wyo. ; Denver. Colorado 
Springs, Colo. ; Albuquerque, N. M. ; 
Phoenix. Ariz. ; Los Angeles. San 
Diego, Calif. 


Report Consolidated Orders 

NEW YORK (n. y.)— Two orders for 
aircraft instruments amounting to more 
than $61,000 have just been received 
by Consolidated Instrument Company of 
America. Inc., from Parks Aircraft 
Company, East St. Louis, Mo., and 
Cardinal Aircraft Company, aviation di- 
vision of St. Louis Car Company. The 
Parks company has contracted for spe- 
cial custom-built instrument boards for 
500 planes, while the Cardinal order 
calls for complete aircraft instrument 
panels to be installed in 100 two-place 
monoplanes, on which this company is 
now in production. 


New Firms Announced 

Aero Coast Express, Inc., 5985 
Drexel Road, Philadelphia, Pa.; capital 

20.000 shares no par value stock; by 
George A. Huhn, III, president ; Frank 
Mills, vice-president; Alan R. Young, 
secretary ; Clark F. Huhn, treasurer ; to 
offer a complete flying service with sea- 
planes, flying boats and amphibions; a 
ground and flying school ; and to manu- 
facture pontoons, cowlings, fuel tanks, 
etc., at Essington, Pa. 

Long Branch Airways, Inc., 120 
Broadway, New York City; capital 

1.000 shares no par value stock; by 
Thomas F. Heffernan, James J. Heffer- 
nan and Karl A. Kopetzky; to operate 
and deal in aircraft. 

Flying and Service, Montreal, Can- 
ada ; capital $1 12,500. 

Chacnkart International Avia- 
tion Corporation, 521 Fifth Ave., New 
Y'ork, N. Y.; previously listed incor- 
rectly as the Chagnard International 
Aviation Corporation. 

The Aero-Marine Taxi Company. 
Tacoma. Wash., capital $10,000; by 
Arthur O. Berg and Harold Sheard. 

Soaring Plane Corporation, Los 
Angeles, Calif.; capital $500,000; by 
John Bruce. Thomas C. Eddy and Luke 
). McNamee. 

California Aviation Club, Ltd.. 
Los Angeles, Calif.; capital $2,000,000: 
by H. J. Barneson, George E. Reed and 
Walter E. Burke, all of Los Angeles. 

Continental Aero Corporation. 
Ltd., Montreal, Canada; capital 20,000 
class “A” shares of $25 par value and 

40.000 shares of class “B" stock of no 
par value. 

Janney Aircraft and Boats Com- 
pany, Ltd., Kingston, Ont.; capital 20,- 
000 shares of $10 par value preferred 
stock and 200,000 shares of no par 
value common stock. 


Show Irving Chutes on Tour 

ROOSEVELT FIELD (l.i.,n.y.)— 
With Miss Elinor Smith piloting a new 
J-6 powered Bellanca monoplane, a 
“national safety flying tour” was 
started here recently under the sponsor- 
ship of Col. Louis J. Campbell, of Horn- 
blower and Weeks’ and chairman of the 
Irving Air Chute Company. The latter 
firm’s parachutes will be demonstrated 
at each city on the route. 


Six More Fairchilds to Chile 

FARMINGDALE (l. i„ n. y.)— Six 
more Fairchild planes have been shipped 
by Fairchild Aviation Corporation to 
Santiago. Chile, for use in the San- 
tiago-Arica mail service. Lieut. Juan 
del Villar, of the Chilean air force, 
made a trip to the factory here and 
tested the machines before they were 
packed for shipment via the’ Grace 
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Institute of Politics 
Considers Aviation 

Latin American Air 
Transport Discussed 
WILLIAMSTOWN (mass.) — For the 
first time in the eight years of the In- 
stitute's existence, commercial aviation 
is playing a prominent part in the cur- 
rent session of the Institute of Politics 
here. The principal features of the first 
of a group of conferences on the eco- 
nomic and commercial development of 
Latin America, opened on Aug. 5, was 
a discussion of air transport possibilities 
in South and Central America. Pre- 
pared papers to introduce a discussion 
were presented by Harry F. Guggen- 
heim, President of the Daniel Guggen- 
heim Fund for the Promotion of Aero- 
nautics, and by Edward P. Warner. 
Editor of Aviation. 

Mr. Guggenheim predicted an enor- 
mous expansion of air transport between 
the United States and the countries to 
the south. He pointed out, for example, 
that the time required for passage from 
Washington to the capital of Chile could 
be reduced from a minimum of 22 days 
by the fastest surface transportation to 
less than five days by air. even though 
no night flying were done. Managua, 
the capital of Nicaragua, also requiring 
some three weeks of travel from the 
capital of the United States by means 
existing before the opening of the Pan 
American Airways line, can be brought 
within 36 hr. by daytime flying at 100 
nt.p.h. 

Predicts Sew Trade Kmites 

Mr. Guggenheim further predicted 
that the economic development of Latin 
America would be largely governed by 
the influence of air transport, and that 
new trade routes and new commercial 
centers would be created. He laid spe- 
cial emphasis on the value of the air- 
plane for carrying perishable products 
from one part of the western hemisphere 
to another, summing up in the conclu- 
sion “the airplane bringing fresh, un- 
canned products from one section of our 
continents to another will be an accom- 
plished fact in the not distant future." 

Mr. Warner’s address dealt more 
specifically with the political element in 
Latin American air transport. He 
pointed out that there has not been up 
to the present time a single airline in 
any of the Latin American countries 
which has been promoted, financed, and 
managed without extensive European or 
North American assistance. The near- 
est approach to independence of exter- 
nal assistance, he declared, was fur- 
nished by the Peruvian Navy Line in- 
augurated under the direction of Lieu- 
tenant Grow, — formerly of the United 
States Naval Mission to Peru, who re- 
signed his commision in his own Navy 
to become a captain in the naval service 
of the Peruvian Government. 

Mr. Warner pointed out the serious 
difficulties in the way of international 
operations, where no general interna- 
tional agreement protecting the freedom 


of air navigation exists, and urged the 
vital importance of either securing the 
ratification of the existing Pan Ameri- 
can Air Navigation Convention drawn 
up at Havana a year and a half ago or 
replacing it with something else. The 
speaker declared further that the United 
States Navy Department had declined 
to permit ot any commercial activity, 
either direct or indirect, by its naval 
missions to South American countries, 
and that the direct support which this 
government has been able to give to 
American industrial endeavors in that 
region had been limited to the dispatch 
by the Department of Commerce of a 
trade commissioner for aeronautics to 
cover the entire Latin American area, 
and to the individual initiative of 
Lieutenant Grow. Summarizing the 
history of the participation of the United 
States Government in Latin-American 
aeronautical development. Mr. Warner 
indicated that while considerable 
amounts of money and of effort of diplo- 
matic and executive officials had already 
been expended on encouraging the pene- 
tration of airlines under the flag, of the 
United States, a steady continuance of 
such support oil a liberal scale would be 


New Fokker Franchise to Aero 

LOS ANGELES (calif.) — Territory 
covered by the franchise now held by 
Aero Corporation of California, for the 
sale of Fokker aircraft has been revised. 
The distributor's contract, which for- 
merly covered only single-engined Fok- 
kers in California and Arizona, now has 
been revised to include that part of Cali- 
fornia lying south of and including the 
counties of San Luis Obispo, Kern and 
Inyo; all of Arizona and New Mexico, 
and that part of Texas west of and in- 
cluding the counties of Dawson, Mid- 
land, Martin, Upton, Pascos, Terrell 
and Gaines. The new franchise also 
grants the sale and distribution of tri- 
engined Fokkcrs. 


Alaskan Firm to Aviation Corp. 

NOME (alaska) — Negotiations for 
the consolidation of Bennett Rodebaugh 
Company, Fairbanks, Alaska, and the 
Wien-Alaska Airways, of Nome and 
Fairbanks, into Alaska Airways, Inc., 
has been completed, according to an 
announcement by Carl Ben Eielson, 
who is acting as agent for The Aviation 
Corporation, which will hold Alaska 
Airways, Inc., as a subsidiary. Two 
new Standard D-25’s. powered with 
Whirlwind engines, are being shipped 
from New Standard Aircraft Corpora- 
tion. Paterson, N. J., to Captain Eielson. 


Veteran Mechanics to Gather 

INDIANAPOLIS (ind.) —A pproxi- 
mately twelve hundred former service 
men. will meet here Aug. 22-24 at the 
fourth annual reunion of the Veterans’ 
Association of the 2d Regiment Air 
Service Mechanics. 
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Fairchild Plans Nine-Stale Tour 

FARMINGDALE (l. i., n. y.)— A 
flying tour of approximately 3,500 mi. 
to be taken in the interest of aircraft 
distribution and touching nine different 
states, the majority of which are in the 
Mid-West and West, with stops in 
thirteen principal cities, will soon be 
undertaken by a party from Fairchild 
Aviation Corporation’s flying field here. 
The party will include Ralph G. Lock- 
wood, executive engineer of Fairchild 
Airplane Manufacturing Company, Mrs. 
Lockwood, Paul Couclnnan, a friend of 
Mr. Lockwood, and William B. Leslie. 
Jr., of Fairchild. The craft will be a 
Fairchild "71” seven- passenger cabin 
monoplane. Mr. Lockwood will be pilot. 
Stops will include Buffalo, Detroit, 
Cincinnati, Dayton. Indianapolis, St. 
Louis, Kansas City. Wichita, Tulsa, 
Oklahoma City, Fort Worth, Chicago 
and Cleveland. 


Who Will Replace MacCrocken? 

WASHINGTON, (o. c.)— The return 
of W. P. MacCracken, Jr., to Washing- 
ton on Aug. 13 was heralded as the 
signal for putting in motion the official 
machinery for naming his successor as 
Assistant Secretary of Commerce for 
Aeronautics. In view of the pending 
appointment, significance was attached 
to Colonel Lindbergh’s visit to the 
President’s hunting and fishing lodge 
on the Rapidan over the weekend of 
Aug. 10. It is generally believed that 
the position is open to the flying Colonel 
if he desires to accept it. The most 
likely name for the position, however, is 
believed to be that of Maj. Clarence M. 
Young, Director of the Aeronautics 
Branch of the Commerce Department. 
The name of Leighton W. Rogers of 
the foreign aeronautical section also is 
being mentioned. 


Eclipse Firm Incorporated 

EAST ORANGE (n. j.)— E clipse Ma- 
chine Company, producing a line ol 
starters for aircraft, engine driven gen- 
erators both for battery charging and 
radio, and other aircraft equipment, has 
been incoporatcd as Eclipse Aviation 
Corporation. It will continue to oper- 
ate. as a subsidiary unit of Bendix Avia- 
tion Corporation, which makes the an- 
nouncement. Equipment manufactured 
at the East Orange plant is used on 
planes in the United States naval and 
military services and on many com- 
mercial" and transport planes. In addition 
to its present manufacturing activities. 
Eclipse Aviation Corporation is develop- 
ing other aeronautical devices. 


Would Rale California Schools 

LOS ANGELES (calif.)— Officials of 
the California Development Association 
have launched a campaign to have all 
aviation schools in the state officially 
examined for a rating by the Depart- 
ment of Commerce. The step is being 
taken in order to reduce the hazards of 
student flying. 
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During the last three weeks of July 
203 passengers on regular transport 
lines took off and 223 landed at Port 
Columbus, Ohio. 

Air traffic rules recommended by the 
Aeronautics Branch have been adopted 
by the Salt Lake City airport. 

Work on the Buffalo-Albany airway 
has been delayed on account of a mis- 
understanding over work alloted cer- 
tain contractors. 

A total of 157 student pilots en- 
rolled with three flying schools at 
Candler Field Aviation, Atlanta, Ga.. 
are distributed as follows: Texas Air 
Transport, 52; Pitcairn Aviation, 41 
and Beeler Blevins, 64. 

Small cakes of Camay soap are 
being supplied to Transcontinental Air 
Transport planes by the Procter & 
Gamble Company in wrappers marked 
with the airline’s monogram. 

Atlantic Airways, Ltd., of St. John, 
has received a Moth Coupe, its second 
plane, and has ordered a Curtiss-Robin 
equipped with floats. 

An airplane ticket oflice has been 
opened in the lobby of the Hotel 
Lassen, Wichita, Kan., in charge of 
Mrs. Madeline Deam Ingals. 

About 555 passengers departed and 
435 arrived at the Oakland, Calif., 
Municipal Airport during July on 
regular transport line planes. 

Planes of the Boeing System are 
flying about 4,600 mi. each night. This 

as is being flown by the German Luft 
Hansa system. 

Colonial Air Transport made a new 
company record in July by flying 
11,948 lb. of mail, an increase of 1,121 
lb. over the June record. Colonial 
Western Airways showed a slight 
increase. 

The cost of holding the recent Okla- 
homa City airport bond election for 
$425,000 was placed at $7,000, at the 
rate of $2.00 per vote cast. 

An American Eagle powered with a 
Wright Whirlwind has been bought by 
the Alabama Forestry Commission for 
state forestry work. 

Boeing System announces that pilots 
of the Pacific Air Transport Company 
are now able to communicate over 
planes ground system on the Seattle- 
Los Angeles route. 

Southern Air Transport's fourth 
short-wave radio station is being com- 
pleted in Houston, Tex. 

National Parks Airways, Inc., an- 
nounced at the close of its first year 
of flying under government mail con- 
tract, that its planes had flown 
415.000 mi., carrying 61,870 lb. of mail 
and 870 paid passengers, on the route 
between Salt Lake City and Great 
Falls, Mont., with stops at Ogden, 
Pocatello, Butte and Helena. 

Yellow Air-Cab Company has been 
formed in Wichita, Kan., with Gary E. 
Prebensen as president. It is ’ an- 
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nounced that the company will soon 
extend its activities to other cities. 

Teletype service has been installed 
in the office of Herbert H. Mills, air- 
port manager of Brainard Field, Hart- 
ford, Conn. 

Forty per cent of passengers taking 
Western Air Express from Los An- 
geles to Kansas City in July made 
through reservations to eastern points, 
according to C. W. H. Smith, general 
traffic manager. Western Air Express 
now has working agreements with 22 
railroads for the cohandling of pas- 
sengers and ticket sales. The com- 
pany’s planes flew 88,040 mi. over this 
route during the month, with an on- 
time record of 90 per cent. 

Production of twenty - passenger 
Burnetii monoplanes will be started at 
the Aeromarinc Klemm factory at 
Keyport, N. J., soon. Orders for 
fifteen of these planes have already 
been received, it is said. 

Miss Phoebe Omlie, Moline, Ill- 
reached only 17,467 ft. in her attempt 
to break the women’s altitude record 
last June, according to calibration of 
her barograph by the Bureau of Stand* 
ards. The record of 20,270 ft. made 
by Louise Thaden, Oakland, Calif., 
therefore still stands. 

It is reported that General Motors 
Corporation is negotiating for the 
acquisition of New Standard Aircraft 
Corporation, Paterson, N. J. 

A consolidated air passenger bureau 
has been opened at 339 Wabasha St., 
St. Paul, Minn., under the direction of 
Northwest Airways, Inc. 

Pickwick's Latin - American Air 
Transport, Inc., has purchased eight 
Ryan Brougham six-place cabin mono- 
planes for use on its line between Los 
Angeles and Guatemala City. The line 
was opened July 29. 


Representatives Named 

Argo — Chicago Aero Sales corpora- 
tion, Chicago, 111.; for Indiana, Illinois, 
Wisconsin and northern peninsula of 
Michigan. Oburg-Prentice Corpora- 
tion, Pittsburgh, Pa., for Pennsylva- 
nia and West Virginia. Ohio Air 
Transport Company, Inc., Youngstown. 
Ohio, for Ohio. Jack Adamson and 
Sam Kumler, Covington, Ky. ; for 
Kentucky. Matthewson Airways, Inc., 
Detroit, Mich., for southern peninsula 
of Michigan, including Detroit. Sim- 
ons Aircraft division of Steel Inc., 
Los Angeles, Calif., for remainder of 
the world outside of the United States 
ind Canada. 

Avro and Waco — Main Aeronautics 
Company, Pittsburgh, Pa. : for western 
Pennsylvania. 

Ryan — Pickwick Airways, Inc., for 
Mexico. 

Bellanca — Bellanca Aircraft of 

Canada, Reg., Montreal ; for Canada. 

Bach — Schlee-Brock Aircraft Cor- 
poration, Detroit, Mich. 

Firestone — Universal Aviation Cor- 
poration. 


1111 PERSONNEL 

Malcolm R. White, has been elected 
president of the American Airports 
Corporation. He is also president of 
the Indian Head Corporation and direc- 
tor of Colonial Airways Corporation, 
Motorless Aviation Corporation, and 
Liberty Electric Corporation. 

Burt Ison has resigned from Uni- 
versal Aviation Corporation to become 
manager of the Aviation Department of 
the Cook Paint & Varnish Companv, St. 


all air traffic on the field and the en- 
forcement of field regulations. 

Allison N. Miller has been named 
president of the Congressional Airport, 
Washington, D. C. He succeeds Maj. 
Harry M. Horton, resigned. 

Edward J. Quicley has been ap- 
pointed assistant pilot for the Firestone 
Tire & Rubber Company, 

Prof. J. H. Parkin, formerly asso- 
ciate professor of Mechanical Engineer- 
ing at the Toronto University, has ac- 
cepted a position with the National 
Research Council as assistant director 
the Department of Engineering 
* hystes in charge of aeronautical re- 


C. M. Keys is president of Pitcairn 
Aviation, Inc., following the recent 
change in ownership. Capt. Thomas 
B. Doe is vice-president and general 
manager, Lieut. H. A. Elliott, vice- 
president and operations manager, J. A. 
B. Smith, secretary and treasurer, 
John Sanderson, assistant secretary 
and treasurer, and Ralph S. Westing, 
business manager. 

Lieut. Richard Aldworth, who has 
been manager of the Newark (N. J.) 
Airport, has returned to Langley Field, 
Va., for duty with the Air Corps at the 
expiration of his leave of absence. 
George W. Bransom, operations man- 
ager and chief pilot of the Washington- 
New York Air Line, has been appointed 
manager. 

Walter Deischer, president of the 
Ottawa Flying Club, has been elected 
president of Canadian Flying Clubs of 
Eastern Canada, Inc. 


Mac Short, vice-president of the 
Steannan Aircraft Company, has been 
appointed second in charge of the tech- 
nical staff of United Aircraft & Trans- 
port Corporation, and remains as vice- 
president of the Stearman Company, 
whose officers have not changed follow- 
ing the recent merger. 

Charles Haines Hopkins, of the 
Oklahoma State Chamber of Commerce, 
has been appointed personal representa- 
tive of Maj. W. B. Robertson, president 
of the Curtis-Robinson Airplane Manu- 
facturing Company of St. Louis. 

Flying Officer G. T. Steeves, 
R.C.A.F.. formerly of the instruction 
staff at Camp Borden, has accepted the 
position of chief test pilot and salesman 
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TRADE TIPS 

It has been reported that 

An opportunity for an airport de- 
veloping company to establish an airport 
at Grand Haven, Mich., has been re- 
ported through the Eagle-Ottawa 
Leather Company of that city. 

The P.-VV. Electric Company of 
Hattiesburg, Miss., is anxious to re- 
ceive information relative to the equip- 
ment of an airport, with particular 
reference to the electrical installations. 

Ocala, Fla., is planning to build a 
municipal airport on a 180-acre tract. 

E. S. Slusher, vice-president of the 
Northern Illinois Telephone Company, 
of Kewanee, 111., is reported to be 
negotiating for the purchase of a large 
cabin monoplane. Other Kewanee busi- 
ness men are reported to be contem- 
plating the purchase of a plane upon 
completion of the Kewanee Airport. 

Improvements totalling about $10,- 
000 will lie made at the Great Falls 
(Mont.) Municipal Airport, soon. 

Bids are to be called for soon for two 
large hangars and adjoining admini- 
stration buildings at the Swan Island 
Airport. Portland, Ore., the outlay to 
he about $75,000. 

M. Poulson, city recorder of Salem, 
Ore., is considering bids for construc- 
tion of a hangar at the Salem Municipal 
Airport. 

Judge H. F. McElroy, city manager. 
Kansas City. Mo., is having plans pre- 
pared for an airport terminal at the 
Municipal Airport. 

DuPont Airport, Denver. Colo- 
owned and operated by Floyd Clymer, 
Inc., 749 Broadway, Denver, is re- 
ported to be for sale. 

Curtiss Flying Service will build 
hangars and headquarters buildings, 
costing about $50,000, at the Miami 
(Fla.) Municipal Airport, according to 
A. H. Heermancc. Municipal Director 
of Aviation. 

I. A. Yamell of Lake Wales. Fla., 
graduate of the McMullen Flying 
School, of Tampa, is planning to buy 
a plane. 

William F. Barry, St. Louis brick 
contractor, now taking a Limited Com- 
mercial pilot’s course at St. Louis 
Universal Flying School, plans t( 

training. 

Bids will lie received by the city of 
Davenport. Ia„ for the new 100x110 ft. 
hangar which will be erected on Cram 
Field for the Illinois Iowa Airways 
Company, Inc. 

The City of Sacramento. Calif- is 
having plans prepared for construction 
of a group of airport buildings on its 
230-acre airport, to include hangars, 
pumping station, hotel, etc- to cost 
about $900,000. 

An airport is soon to be established at 
Nampa. Ida- by means of bonds recently 
voted for that purpose. 

The City Council of Brady. Tex., has 
leased a 157-acre tract and will immedi- 
ately begin clearing it up for an airport. 


after completing his 


Muskogee, Okla., is about to take bids 
for construction of a hangar at the mu- 
nicipal airport, and also for grading and 
draining of the runways. 

The Alamo Airplane Company, Milam 
Building, San Antonio, proposes erec- 
tion of airplane factory, hangars, etc., to 
cost about $150,000. 

Harry Stackhouse is chairman of the 
Aviation Committee of Lawton, Okla.. 
which is taking bids for construction of 
80x125 ft. hangar at the municipal air- 
port. 

The City of St. Paul, Minn., will take 
bids late this summer on construction of 
hangar to cost about $75,000 at the 
municipal airport. 

The Mankato Chamber of Commerce, 
Mankato, Minn., is planning erection of 
a 60x60 ft. hangar at the municipal 
airport. 

Western Air Express, of Los Angeles, 
Calif., has authorized plans to be drawn 
for hangars to be erected at Millers, 
Calif.: Hesperia. Calif.; Seligman, 

Ariz. : Albuquerque. N. M. ; Alva. Okla. : 
Kansas City. Mo. ; and Lynndl, Utah. 

The Commissioner of the Department 
of Public Utilities. Chattanooga, Tenn- 
is about to let the contract for construc- 
tion of a building at Lovell Field, to 
house hangar, boiler room, terminal 
building and pump house. 
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for the Ottawa Car Manufacturing Com- 
pany, manufacturer of Avro Avians in 
Canada. 

A. H. Wilson of Victoria, B. C., has 
been appointed instructor of the Aero 
Club of British Columbia, Vancouver, 
B. C. 

Paul R. Riley has been elected 
director of sales and organization for 
the Yellow Air-Cab Company, Wichita, 

L. W. Ashton, formerly of the Bald- 
win Locomotive Works, has been ap- 
pointed sales office manager, of Bellanca 
Aircraft Corporation, New Castle, Del. 
Howard P. Young has been made sales 
engineer and pilot. 

W. H. Phelan is the new sales man- 
ager for Main Aeronautics Company, 
of Pittsburgh. 

Cloyd Clevenger, formerly with 
Garland-Clevenger School at Tulsa, is 
to head the Curtiss Flying Service 
branch in that city. J. H. de Celles 
and Don Diegel will be his assistants. 

Rouert Powell has been appointed 
by the Nebraska State Railway Com- 
mission to take charge of a new depart- 
ment, having supervision of airplanes, 
buses, taxicabs and public cars. 

M. M. Canfield, T.A.T. courier on 
the eastern division, has been trans- 
ferred to the western division. Ben H. 
Dally, of St. Louis, will replace him 
in the eastern division. 

Cart. Bogart Rogers has been ap- 
pointed general field manager at the 
Grand Central Air Terminal Glendale, 
Calif. 

Jack Morgan will supervise the Dal- 
las factory branch of American Eagle 
Aircraft Corporation. Bert Purnell 
will be pilot-demonstrator. 

Staff Sergt. Ralph T. Hamilton, 

of the 1 18th Observation Squadron. 
Connecticut National Guard, has been 
appointed inspector with the Connecti- 
cut department of aeronautics. 

George P. Kane, formerly connected 
with the Connecticut state department 
of motor vehicles, is now chief clerk 
of the state department of aeronautics. 

F. G. Jeynes, recently with the Aero- 
nautics Branch in Washington, has been 
appointed inspector in the southeastern 
section with headquarters in Atlanta. 
He will work with Supervising Inspec- 
tor Leo C. Wilson and Inspector Mur- 
ray Hall. 

Lieut. E. E. Crumpler, formerly 
with the Canadian air force, has been 
placed in charge of the Braley School 
of Flying at Alva, Okla. 

W. G. Herron has been elected vice- 
president of Air Investors, Inc. ; he was 
formerly vice-president of Boeing Air 
Transport, Inc. 

Joseph F. Martin, operations man- 
ager of the Clifford Ball, Inc., lines, has 
been appointed operations chief at the 
Cleveland Airport during the National 
Air Races. 
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French Line Resumes 
Ship-Shore Service 

NEW YORK (N. Y.)— Ship-to-shore 
air mail service will be resumed from 
the French Line steamship "He de 
France” on her current sailing to this 
port. Three successful transfers of mail 
from the ship were made by air last 
summer, but the service was abandoned 
when the plane used developed engine 
trouble and was forced down on the 
fourth trip. A new machine, specially 
constructed to withstand the strain put 
upon it by the catapult, will be used be- 
ginning immediately. [The catapult in- 
stallation on the "lie de France" was de- 
scribed on p. 336, of Aviation, Julv 28, 
1928]. 

Similar to the air service from the 
S.S. “Bremen” [described in Aviation, 
Aug. 3, 1929, p. 263], the “He de 
France” will launch the mail plane at a 
distance of about 500 mi. from shore, de- 
pending upon weather conditions and 
time of day. The air mail fee for this 
service, in addition to regular postage, 
is $.60 for each half ounce or fraction 
in the case of letters or postcards, and 
$.25 for each two ounces or fraction of 
printed matter or merchandise. 

Mail transit lime between Germanv 
and the United States will be reduced 
17 hr. by a special arrangement be- 
tween the Luft Hansa and the French 
Government. Mail planes leaving 
Cologne at 10 a.m. will be permitted 
to fly over the fortress at Cherbourg 
to deliver mail to the liner "Bremen.” 
which will then be 17 hr. out of 
Bretnerhaven. 


Southern Connects 
With Mexico Line 

FORT WORTH (texas)— A 12-hour 
connection between Mexico City and 
Fort Worth and Dallas is afforded by 
a rearrangement of schedules which be- 
came effective August 1 on the passen- 
ger line to Brownsville operated by the 
Texas Air Transport Flying Service, 
Inc., a subsidiary of Southern Air 
Transport. 

The passenger service follows the 
south Texas air mail route, which is 
being lighted by the Aeronautics 
Branch. A passenger leaving Mexico 
City at 7:45 a.m. on the Mexican 
Aviation Company’s line to Browns- 
ville arrives in Fort Worth at 7 p.m. 
having transferred at the border to the 
Flying Service plane. 

A reduction in air fares from 12 cents 
to 10 cents per mile was announced by 
Robert J. Smith, traffic manager for 
S.A.T., which went into effect simul- 
taneously with the rearranged schedule. 


Mamcr Improves Service 

PORTLAND (ore.) — Mamer Air 
Transport planes, flying between Spo- 
kane and Portland, have been placed on 
an hour earlier schedule in order to 
make direct connection at the Port of 
Portland airport with north and south 
hound West Coast Air Transport 
planes. Under the new schedule the 
regular morning departure from Spo- 
kane is 6 a. m.. bringing the plane to 
Portland at 9 :15 a. m. Departure from 
Portland on the return trip is 4 p. m. 
with arrival at Spokane at 7:30 p. m. 
The line was to be extended to Seattle 
August 10. 

Air Mail Again Shows 
Gain in Monthly Traffic 

WASHINGTON <o. c.)— Once more 
a new monthly air mail record has been 
made, according to figures for July re- 
cently announced here. The total for 
July was 638,810 lb., an increase of 45.- 
556 lb. over June. The total for June 
was 593,254. for May 587,471 lb., for 
April 508,672 lb., for March 523,414 lb., 
for Februarv 435,581 lb., for Januarv 
475.931 lb. 

The daily average increased 821 lb.: 
that is, from 19.775 lb. in June to 20,606 
in July. The poundage shown by routes 
is as follows: 



The Post Office Department has re- 
ported that as of August 1 there are 
22,552 mi. of air mail routes in the 
Western Hemisphere under contract 
with the United States Government. Of 
this total, approximately 8.747 mi. are 
outside the continental United States. 
The longest route under a single con- 
tract is that of 3,071 mi. between Cristo- 
bal, C.Z., and Santiago. Chile, operated 
by Pan American Airways and affiliated 
companies. Pan American also oper- 
ates the route from Miami to Curacao. 
Dutch West Indies, by way of Cristobal. 
This is 2,964 mil. long. ( See report on 
amounts paid contractors for mileages 
of domestic routes.) 


Radio Experts 
Announce Plan 

Operating Agreement 
Reached Among Concerns 
WASHINGTON (d. c.)— An operat- 
ing agreement providing for the allo- 
cation of radio channels reserved to 
commercial aviation was tentatively 
adopted at a conference of representa- 
tives of the air transport companies 
and officials of the Federal Radio Com- 
mission and Commerce, War and Navy 
Departments on August 7. The plan 
conforms to the proposals made by the 
engineers of the Radio Commission and 
will be submitted to the Commission 
for approval when it convenes in Sep- 
tember after it has received the final 
acceptance of the air transport operators. 

As outlined at the conference, the 
operating plan is designed to make 
practical and efficient use in plane-to- 
ground and ground-to-plane communi- 
cation of the available frequencies. 
Channels will be assigned to the air 
transport companies individually for 
use over their routes, such assignments 
to be made by the Radio Commission 
upon the recommendation of the Air- 
ways Division of the Aeronautics 
Branch, with the understanding that 
any air transport line may use the 
facilities of any other company when 
flying over its territory. This is de- 
signed to avoid duplication of alloca- 
tions. The expense of maintaining the 
ground stations will be prorated among 
the air transport lines according to the 
extent to which the service is used. 


Provision is made in the operating 
agreement for itincrent planes. Chan- 
nels will be assigned for calling such 
planes and for transmitting messages 
from plane to ground. If itinerant 
planes are operated along the regular 
airways at frequent intervals or on 
regular schedules consideration will be 
given, upon application, to granting 
such planes the frequencies assigned to 
the route over which the plane operates. 

The calling frequencies to be used in 
the low. intermediate, and high fre- 
quency bands are specified in the plan, 
although the designation of the high 
frequencies as calling frequencies is 
tentative. The conference went on 
record to the effect that station-to- 
station communication should not be 
permitted except where the land-lines 
cannot be utilized satisfactorily. There 
is no objection to point-to-point service, 
however, in handling emergency mes- 
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Hillin'- AIRPORT CONSTRUCTION PROJECTS Hill 

Two hundred thousand dollars will relocation of floodlights, additional 


he city and St. Constri 
airport will be a the first 
ing considerable craft ha 


Wor ... 
field, Atlan 


Ga„ 


ipidly. The first 
is 35 per cent completed. Five others 
are on the expansion program. A 
concrete apron will be laid in front 
of the hangar line. Altogether the 
work will take about ten months. 
Expenditure of $53,000 has been ap- 
propriated by the Westchester County 
Board of Supervisors in New York 
State for the acquisition of a county 
it Croton Point Park, The 
rquired some time ago by 
nuucit C. Hayes, of Hayes Aviation, 
Inc., at Cicero, N. Y., are being rapidly 
developed into a modern airport. The 
field has a frontage of 4,400 ft., on 
the main highway between Watertown 
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permanent heavier-than-air 
gar at the Akron, Ohio, 
Airport. The building, being 

gar design, and it will serve as a 
idard for additional hangars to be 
t on the port. The Air Service 
gar, to be completed late in Sep- 

struction, has a span of 100 ft. anil 
!0 ft. long. 

irading and laying of lengthy run- 

: of approximate 
ig carried out at 
port (Montreal). 


n of tl 


Hubert 

Arrangements 
' ‘ Light 


Mot 


ctically 


Ivar Kingdahl of Rome, N. Y„ has 


opment of 

ated airport. 0 

at once. A permit has been secured 
for the building of a cafe and coffee 
shop costing together $30,000 by the 
Grand Central Air Terminal, Glendale. 
Calif. 

Atlantic Coast Airways Corporation, 




( of c 


yiting 


= City (N. J.), Yacht 
into a terminal and 
costing more than 
ding has 




°P* r : the main field runway to tne nangars 
' - ngelus Aero Corporation. 

Caddo Film Productions, Ruckstell, 
Inc., and the Apache Engine Company, 
has been completed, according to 
Waldo Waterman, field manager. Ex- 
pansion of field activities has been so 
rapid that a complete new portion of 
the field will be opened to hangar 
development in September, it is said. 


W.A.E. Inaugurates 
Air Express Service 

LOS ANGELES (calif.)— Shipment 
of express packages over Western Air 
Express planes operating between Los 
Angeles and Kansas City, was inaugu- 
rated August 6, under an agreement 
reached between the Western Air Ex- 
press and Railway Express Agencies, 
successors to the American Railway 
Express. 

Officials have announced t 
shipments must be limited t< 
weight and that they cannot exceed 
60x19x40 in. in dimension. The through 
trip from Los Angeles to Kansas City 
is made in about 12 hr. by Western Air 
Express planes touching Kingman, 
Ariz. ; Holbrook and Albuquerque, 
N. M. ; Amarillo, Tex. ; Wichita, Kan. ; 
and Kansas City, Mo. 

Utica Port Earns $1,813.50 

UTICA (n.y.)— Official records of the 
Department of Public Works show re- 
ceipts from the operation of the Utica 
Municipal Airport to August 1 of $1,- 
813.50. This amount has been received 
by the city in payment for rental of 
hangar space and for use of the field. 
Up to August 1 there had been expended 
on the airport here $172,823.63 of the 
bond issue of $250,000 provided for its 
establishment 

Use Cleveland Air Terminal 

CLEVELAND (ohio) — Maj. John 
Berry, superintendent of the Cleveland 
Airport, has moved into the new $85,000 
airport terminal building. The building 
is to be officially opened Aug. 16. 


$17,000. 

facilities on the first flo_. ._. 

office, baggage room, mechanics' quar- 
ters and manager’s office. On the 
second floor is a passenger waiting 
room, kitchen, pantry and porch. On 
the top floor are pilots' quarters and 


Post Office Reports June Air Mail Record 

WASHINGTON (n. c.)— The statistical report covering operations of the air 
mail service on the 31 domestic routes for the month of June was issued recently 
by the Post Office Department. It shows that the Government paid a total of 
$1,161,461 to the contractors for the transportation of 598.494 lb. of mail. The 
planes were flown over 1,156,121 mi. of the total of 1,178,270 which were scheduled 
over airways having a total mileage of 14.345. The figures are as follows: 
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Radio Experts 
Announce Plan 


sages conducive to the safety of life 
and property. 

The belief was expressed by Com- 
missioner Starbuck, who presided at 
the conference, that the agreement 
reached will permit maximum utility 

Subsequent conferences will be held to 
consider further those features of the 
plan which are still in tentative form 
in order to bring them into conformity 
with the provisions made for aviation 

convention of 1927. The draft of the 
operating plan follows : 

The tentative radio frequency oper- 
ating plan for aviation stations is as 



Among those attending the conference. 


Continental Announces Plans 

CHICAGO (ill.)— The proposed di- 
rect air route between this city and New 
Orleans will start sometime in Septem- 
ber, according to an announcement of 
the incorporation under the laws of 
Delaware of the Continental Air Serv- 
ices, to take over the business and assets 
of the Continental Air Services of 
Illinois. The new corporation will op- 
erate a passenger and express business 
between Chicago and New Orleans. 
Chicago and Washington by way of 
Pittsburgh. 


Canadian Firm 

Opens Air Express Service 

TORONTO (ont.)— The first daily air 
express operating in Canada was in- 
augurated between Toronto, Hamilton, 
London and Windsor on August 8 when 
a Fairchild cabin monoplane piloted by 
Captain R. H. Bibby took off from the 
Canadian Airways field at Weston. This 
service was inaugurated by the Cana- 
dian Pacific Express Company, pioneers 
in air express since the Government first 
started the air mail service and will be 
eather 


follow- 


r and s' 


The schedule 

Leave Toronto 1.45 p.m.: arr 
ton 2.15 and leave 2.30 p.m.: an 
London 3.15 and leave 3.30 and ari 
at Windsor 4.30 p.m. The return wil 
on the following morning, leaving Wi 
sor at 7.40 a.m. and arriving at Toro 
at 9 a.m. The express rate is $.10 


Hamil- 


in addition to Commissioner Starbuck, 
were Federal Radio Commissioners 

E. C. Sykes and H. A. Lafount; Capt. 
Guy Hill, Chief Engineer, Radio Com- 
mission; Lieut. E. K. Jett, and G. C. 
Gross, engineers oi the Commission: 
Dr. J. H. Dellginer, Chief of the Radio 
Division of the Bureau of Standards; 
Herbert Hoover, Jr., technical adviser, 
of Western Air Express; Capt. S. C. 
Hooper. Chief of Naval Communica- 
tions: Lieut. Comdr. T. A. M. Craven, 
radio expert of the Navv: Lieut. Comdr. 
H. E. Fisher, Navv; Paul H. Brattain. 
Aeronautical Chamber of Commerce; 
Capt. F. C. Hingsburg, Chief of 
the Airways Division. Aeronautics 
Branch: W. D. Terrell, Chief, Radio 
Division. Department of Commerce; 
Capt. E. R. Petzing. Signal Corps, 
Army: Lieut. Comdr. D. B. Duncan, 
radio expert, Bureau of Aeronautics: 
Lieut. L. M. Wolfe. Army Air Corps: 

F. D. Webster, Colonial Airways: 
M. W. Swanson. Universal Aviation 
Corporation : G. Kurbaum. Colonial 
Airways; E. W. Proctor. Transconti- 
nental Air Transport: M. M. Eells, 
National Air Transport; Thorpe 
Hiscock, Boeing Air Transport, and 


d Curti 


f the Pan , 


Cleveland-D. C. Line 
Opened by Clifford Ball 


CLEVELAND (ohio) — Passenger 
service between Cleveland, Pittsburgh 
and Washington was inaugurated Au- 
gust 14 by the Clifford Ball, Inc. One 
trip is made each way daily with the 
exception of Sunday. 

The trip between Cleveland and 
Washington is scheduled for 3 hr. 
Planes leave here at 12:30 p.m., arrive 
at Pittsburgh at 1 :45 p.m., and at Wash- 
ington at 3:30 p.m. The plane from 
Washington to Cleveland departs at 
12:30 p.m.. arrives at Pittsburgh at 
2 :30 p.m., and Cleveland 4 p.m. 

Fare from Cleveland to Washington 
is $45 and to Pittsburgh $18. Fare 
from Pittsburgh to Washington is $27. 

Bettis Field is used as the Pittsburgh 
terminus and Hoover Field at Wash- 
ington. For the pre- 


of tl 


Unite 


Air Line hangar at Cleveland. Plans 
for a new Ball hangar at the airport 
are being developed and work will start 
this summer, according to J. F. Martin, 
operations manager. 


The new passenger service is main- 
tained with a fleet of Fairchild 71 six- 
passenger cabin planes. They are pow- 
ered with Pratt & Whitney Wasp en- 
gines of 425 hp. 

pilot, and Earle Smith, formerly on the 
Cleyeland-Chicago passenger run of the 

P Washington planes will make con- 
nections here with passenger planes to 
and from Detroit on the Stout Air Serv- 
ice, Inc., and Thompson Aeronautical 
Corporation lines. Transportation to 
and from the airport is to be maintained 
by bus service from the Consolidated 
Air Travel ticket office. 


Mid-Continent Starts 
Lines About Agust 20 

OKLAHOMA CITY (okla.)— Mid- 
Continent Air Express, which is affili- 
ated with Western Air Express, is to 
begin connections about August 20. The 
company's planes will fly between Den- 
ver and El Paso and between Denver 
and Kansas City. The first line will 
run from Denver, through Colorado 
Springs, Pueblo (possibly Santa Fe) 
Albuquerque, and thence to El Paso. 
The second line will branch off at 
Pueblo and go through Dodge City, 
Wichita, Topeka and terminate at Kan- 
sas City. 

Albuquerque and Dodge City will be 
division points. The former already is 
a division point for the Los Angeles- 
Kansas City dawn-to-dusk line of the 
Western Air Express. A tentative 
schedule calls for 5J hr. flying time be- 
tween Denver and El Paso and the same 
from Denver to Kansas City. Albu- 
querque and Denver will be 3 hr. apart. 
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Iniernational Light 
Plane Tour Launched 

PARIS (France) — There is Demi; held 
now one of ihe most unique spore Hying 
events in the world. This is tin annual 
International Light Plane Tour of 
Europe organized by the Aero Club of 
France. The tour started August 3 
from the Orly Airdrome, south of this 
city, and will finish there August 20. 
Forty-six planes started in the event. 

The course is 3,776 mi. long, and in- 
cludes stops at 23 cities in addition to 
Orly. They are Basle, Geneva, Lyons, 
Marseilles, St. Raphael (in the south of 
France), Turin, Milan, Venice, Zagreb. 
Belgrade, Turnu Severin. Bucharest, 
Budapest, Bruno. Prague. Breslau, 
Warsaw, Posen, Berlin, Hamburg, Am- 
sterdam and Brussels. 

As is evident, the tour covers most 
of the countries of Europe. Most of 
these countries, too, are represented by 
one or more planes in the tour. The 
entry list read as follows: Germany 34 
machines, Italy 14, France 28. England 
4. Czechoslovakia 4, Belgium 2, Switzer- 
land 2, Jugoslavia 2, and Brazil, United 
States, Austria and Canada, one each. 

Germany was represented by Klemin 
and BFW-M23, both low wing mono- 
planes: Italy by Breda, Fiat and Caproni 
types ; France by Caudron, Petcz and 
Albert planes ; England by a Spartan 
and Moths ; Czechoslovakia by Avia 
B. H. II Antelopes, low wing mono- 
plane, etc. Two Cierva autogiros were 
among the entries. 

The grand prize for the competition 
is the Challenge Cup offered by the 
Aero Club of France. Many other 
prizes are being offered for a wide vari- 
ety of competitions held in conjunction 
with the main event. All-round per- 
formance is to be preferred in the judg- 
ing to the mere qualification of speed. 

One of the minor contests will be a 
test of fuel consumption, which was to 
be carried out some time between 
August 4 and 9 at some point along 
the course. The results of this have 
not been announced yet. It was to be 
over a closed course of 31 mi. covering 
a total distance of 186 mi. Points were 
to be won, also, for such items as para- 
chute equipment, instrument installa- 
tions. comfort of crew, protection 
against fire, undercarriage strength, etc. 

[Further details of this event will be 
included in a later issue of Aviation. 
-Ed.] 


Agree to Keep Women's Records 

COPENHAGEN (Denmark) — A sep- 
arate category for records established by 
women has been agreed upon bv the 
delegates at the recent Federation Aero- 
nautique Internationale here. 


Russian Plane on Way lo U. S. 

NOVOSIBIRSK (Siberia) — En route 
from Omsk to Krasnoyarsk, the soviet 
airplane "Land of the Soviets" made an 
unexpected landing here. It is expected 
that the flight from Moscow to New 
York will be resumed immediately. It 
left Moscow at 3 :05 a. m. August 8. 


Air Mail Influences 
Foreign Exchange Rates 

SANTIAGO (chile) — Modification of 
rates of exchange for sight and 90-day 
sight drafts, on account of the savings 
in interest charges, has resulted from 
the regularity and speed of air mail 
service, according to an announcement 
by the Central Bank of Chile. The serv- 
ice of the Compagnie Generaie Aero- 
postale (Latecoere Air Lines) between 
Chile, Argentine, Uruguay, Brazil and 
Europe is responsible for this change. 

The length of time required for mail 
from Chile lo reach Europe has been 
reduced from three weeks or a month 
to approximately ten days, and cor- 
responding reductions have been made 
in the mail time to Buenos Aires and 
Rio de Janeiro. Of course, this also 
affects the time required for mail to 
reach New York, anil the price of drafts 
on New York has also been changed. 


Duchess Flies to India and Back 

LONDON (England) — The Duchess 
of Bedford, accompanied by Capt. C. D. 
Barnard, pilot, and Robert F, Little me- 
chanic, landed at Croydon at 7 p.m., 
August 9. at the conclusion of a 7J-dav 
round trip flight to India. This is the 
fastest round trip between England and 
India on record. 


Aviation in Mexico 
Cains in Popularity 

MEXICO CITY (MEXICO)— Air- 
mindedness has gripped the Mexican 
public, both native and foreign. More 
and more people in this Republic are 
traveling by airplane and business men 
in Mexico have come to realize that 
air trips save both money and time. The 
popularity of this mode of transport is 
decidedly on the increase. A short time 
ago the Mexican public traveled in planes 
by the half dozens: now they do so by 
the hundreds. 

Figures concerning passenger traffic 
covering the first half of the present 
year, issued by the Mexican Aviation 
Company which operates the principal 
air lines in Mexico, show that 3,058 
persons traveled as paid passengers on 
all its routes — the Mexico City-Tampico- 
Brownsville, Tex.: the Tampico-Tux- 
pam and the Vera Cruz-Merida lines. 
The number of passengers carried by 
months was: January, 296; Februarv. 
272: March, 711: April, 485: May 566 
and June 628. The heavy travel during 
March is explained by the fact that the 
military revolt then in progress seri- 
ously disrupted rail communications and 
great numbers of people used planes to 
get in and out of the country. 

Airways in active service in Mexico 
total 4,399 km. (2.749| mi.) according 
to the Post Office Department, but when 
concessions for new lines that will extend 
from the American to the Guatemalan 
borders and across the country in vari- 
ous directions have been realized, Mex- 
ico's aerial network will comprise up- 
ward of 19,000 km. (11.875 mi.) Most 
of these routes will be inaugurated by 
the fall, it is announced. 
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Foreign News Briefs 

At the recent British International 
Aero Show the Blackburn Aeroplane 
and Motor Company displayed a model 
of a flying boat powered with six 
Rolls Royce 11 engines, which it pro- 
poses to build within a couple of years. 

A Westland Widgeon, English light 
monoplane, has been tested successfully 
with float attachments. 

According to the latest reports, the 
air trials of the new British airship 
R.100 will take place the latter part of 
September. It is understood that in- 
flation of the R.100 has been under 
way since July 29 and that various 
tests within the hangar are being made 
preliminary to the flight tests. 

One of the outstanding items in the 
several celebrations recently which 
marked the twentieth anniversary of 
the flight of Louis Bleriot across the 
English Channel was the display of a 
motion picture film he had accumulated 
through the years showing the develop- 
ment of all the Bleriot planes from the 
earliest days. The film is understood 
now to be in a French museum for 
safe-keeping. 

The Dornier Do.X, world’s largest 
flying boat, is scheduled to make a 
two-hour flight to Geneva September 7 
at the time of the laying of the corner- 
stone of the League of Nations building. 

Sir Philip Sassoon, Under Secretary 
of State for Air in the Baldwin Gov- 
ernment, has been elected chairman of 
the Royal Aero Club, replacing Lord 
Thompson, now Secretary of State 

At Stuttgart, Germany, an aeronaut- 
ical museum will be erected to which 
the whole inventory of the Zeppelin 
museum at Friedrichshafen is to be 
removed. 

A Russian all-metal biplane (Soviet 
Wing) powered with three aircooled 
230 lip. Titan engines, is making a 
cruise over Europe and visiting such 
centers as Rome, Vienna, Berlin, Paris 
and London. 

It has been reported that 340 officers 
and 1,679 airmen participated in the 
recent R.A.F. Display at Hendon, Eng- 
land, about 9,800 gal. of fuel and 653 
gal. of oil were consumed in the ma- 
neuvers, including the flying to and 
from Hendon. 

The air speed indicators for the Eng- 
lish Schneider Trophy Contest planes 
read up to 400 m.p.h. and the tachom- 
eters read up to 4,400 r.p.m. 

“Wing walking" on English light 
planes, such as the Moth, Avian, etc., 
has been prohibited by an Air Ministry 
order on account of the danger of 
structural damage to the aircraft dur- 
ing such exhibitions. 

Vicomte and Vicomtesse de Sibour 
completed their 30,000-mi. world tour 
by Moth and steamship when they 
landed at Stag Lane Airdrome July 19. 
They landed from the steamer in 
France and visited Paris before flying 

At the recent convention of Balkan 
States it has been stated that Soviet 
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France to Test 
Schneider Entries 

PARIS (France) — There 
may be no French contender 
in the Schneider Trophy Con- 
test this year. Withdrawal 
of this country following the 
fatal crash of one of the pilots 
training for the event was re- 
ported, but the government 
asserts that definite decision 
about participation in the con- 
test depends on the outcome 
of tests of the racing planes 
specially designed and built 
for the event. It is said that 
Lieutenant Bennet’s death 
will not influence this decision. 


Russia at present possesses a fleet of 
no less than 4,300 planes, a good 
many of which may be used as am- 
phibians. The total includes about 
1,000 reconnoitering and bombarding 
planes which can attain a speed of 
170 m.p.h. 

William P. MacCracken, Jr., delivered 
the Wilbur Wright Memorial Lecture 
at the Conversazione given by the 
Royal Aeronautical Society in London 
July 25. The lecture was a review of 
the work of the various divisions of 
the Aeronautics Branch in the develop- 
ment and supervision of American air- 
craft industry. 

K. L. M. (Royal Dutch Air Lines), 
which put special freight planes on 
its various regular services, last month 
carried in them a lot of boa-constrictors 
for a circus at Brussels as well as 
tigers and chimpanzees. Other con- 
tracts include regular conveyance of 
British-built motor-cars to Holland. 
Last year's transports included 678,000 
lb. of horticultural produce, according 
to recent reports. 

For the evacuation of English and 
foreigners from Kabul, the besieged 
capital of Afghanistan, British Royal 
Air Force planes made 80 journeys, 
flying 35,000 mi. with loss of only two 
machines. About 600 British and other 
subjects were conveyed to safety with- 
out a single casualty. 

Premier Mussolini of Italy on July 26 
covered 1,250 mi. by flying from Rome 
to Rimini, calling at Messina and 
Brindisi, for inspection of naval and 
military airdromes. 

On July 28 a Junkers plane, equipped 
with a Diesel engine and piloted by 
Herr Ristics, performed another trial 
flight and after a 10 hr. cruise safely 
landed at Dessau. 

In order to clarify various reports 
about the location of the factory in 
which the Dornier Do.X was built, it 
is emphasized that the giant flying 
boat was constructed in the German 
branch plant of the Dornier company 
at Altenrein, Canton St. Gall, Swit- 
zerland. 


Gipsy Engine Runs 
More Than 500 Hr. 

LONDON (England) — A severe re- 
liability test of considerable interest is 
being carried out here with a de Havi- 
land Gipsy engine. As this is being 
written, the test is still in process, the 
engine having been flown more than 500 
hr. under seal and without any repairs 
or adjustments except for the replace- 
ment of a magneto. A temporary halt 
has been made, however, to permit ex- 
hibition of the engine at the Olympia 

The test was about as follows: An 
engine was selected at random from pro- 
duction by the Air Ministry inspector at 
the de Haviland works. It was sealed 
against any possibility of tampering and 
installed in a standard Moth. Since 
then it has been flown daily at an aver- 
age air speed of 85 m.p.h. The fuel 
consumption is 4.63 gal. per hour and 
the oil consumption .5 pint per hour. 
The company points out that the failure 
of one magneto would not cause a forced 
landing. 

It is claimed that the engine is run- 
ning quite as smoothly as a new one, 
that the oil consumption is not rising 
and that the compressions are good and 
even. When the engine had been re- 
moved from the exhibition, it was to be 
returned to the test and a good many 
more hours of running arc expected be- 
fore any trouble may arise. 


National Flying Firm 
To Open Home Airdrome 

LONDON (England) — National Fly- 
ing Services expects to dedicate its head- 
quarters airdrome, equipped with five 
hangars and shops, at Hanworth Park, 
near here, early in September. Other 
airdromes in its proposed chain are 
being prepared for and at least ten of 
these should be ready for use this year. 
The company has announced a plan for 
giving trial flying instruction for 
slightly over $10. This will include a 
short ground explanation of the con- 
trols, a practical demonstration of pilot- 
ing and a few minutes of handling the 
controls. 

Pupils will be transported to the air- 
drome from London daily without extra 
charge. The Desoutter three-place cabin 
plane, the Blackburn Bluebird, the Sim- 
mons Spartan and the A.B.C. Robin have 
been selected as standard flying equip- 
ment of the company. Mr. Neville Stack 
has been appointed chief pilot in charge 
of the company's flying personnel. 


Bullion Carried in Safety 

LONDON (England) — Transportation 
of jewels, securities and other valuable 
cargoes by air is nothing new on Euro- 
pean air services but recently Imperial 
Airways established a record for carry- 
ing bullion by airplane. During a nine- 
day period the last of July, 40 tons of 
gold bullion valued at about $25,000,000 
was transported across the English 
Channel from this city to Paris. 
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what our Readers say 


Uniform Landing Speeds 
To the Editor: 

It was most interesting to learn that 
you are starting a correspondence sec- 

has always seemed to me^ that in- 
telligent discussion is the life of trade 
— and of progress. I’m particularly 
glad of the opportunity to say a few 
words in appreciation of Mr. Reid's 
entertaining article on "Landing 
Speed.” and to add a little to the train 
of thought he has started. 

The lack of scientific uniformity in 
manufacturers' landing speed claims is 
most disconcerting. There is appar- 
ently no rhyme nor reason to the 
whole set of figures. In fact the only 
thing worse that I know of would be 
a similar plot of the actual landing 
speeds. To be serious now, suppose 
that in a severely practical spirit we 
take the real landing speeds instead of 
those advertised : then the "Heavens in 


June" would hardly contain the dif- 
ferent points represented. 

The principal source of discrepancy 
lies in the one factor that Mr. Reid did 

vious), the wind sp’eed. And if it 
should be claimed that the "real" land- 
ing speed is relative to the air, I can- 
not agree. For example, consider a 
parachute: gliding angle 90°, hori- 
zontal air speed zero ; but anyone who 
claims that its landing speed is neces- 
sarily zero should make a drop once 
in a 30 mile wind. He would then 
be more likely to say that his landing 
speed was what he actually landed at. 
The name itself implies a speed over 
the ground, and its use should be 
similarly restricted. 

Coming back to airplanes, the wind 
speed of course cannot be predeter- 
mined; but a deduction of 10 mi. per 
hr. average on this score would be 
closer to the usual facts than an ideal- 
ized assumption of no wind at all. 


Editorial Comment 

FROM THE DAILY PRESS 


Flying High and Quiel 


-GY originally drafted to pi 
life. The Federal laws 
to fly lower than an altit 
feet over a city or over 
porarily congested 


of s 


i the 


front the loss 


to scatter. Existing rules may be in- 
voked to prevent the disturbance caused 
by low-flying planes, usually display- 
ing some kind of advertisement, which 
have recently hovered over the open- 
air concerts of the city. Both Mr. Van 
Hoogstraten and Mr. Goldman have 
complained of the annoyance of roar- 
ing motors when too ambitious pilots 
displayed ^their^ advertisements to the 

sion the former stopped the perform- 
ance until the rude interruption ceased. 

It is not surprising that a pilot in the 
advertising business should seek a spot 
thronged with possible prospects to 
show his brilliant lights. Unless he 
happened to be unusually thoughful 
and foresighted, or if he had no specific 
instructions from his employer to the 
contrary, his instinctive choice for a 
flight would be low over a large gather- 
ing of people already assembled by 



his close approach any better than the 
directors do, though there is no objec- 

distance, especially when it appears, 
priate accompaniment to modernistic 


In addition to making use of the 
safety regulations for prohibiting the 



using planes have shown themselves 
eager to cooperate with the Mayor 
and the Police Commissioner. Though 
the law requires a minimum altitude of 
1,000 feet, persons in charge of pilots 
are making even stricter rules. An 
executive order to the managers of all 
Curtiss flying fields has just been 
issued, directing all Curtiss pilots to 
add another thousand feet to the mini- 
mum required in any densely populated 
area. Engineers are working hard to 
reduce the sound of propellers and 
motors, and planes will soon travel 
more quietly. Meantime, the fliers 
must stay high enough to keep an air 
blanket between their hum and the roar 
of the city below. 

New York Times. 


Furthermore, the importance of mere 
landing speed is commonly overem- 
phasized in comparison with other de- 
sirable qualities for landing. The real 
test is the variety and range of condi- 
tions under which a given plane may 
be safety landed. 

the present confusion, why not encour- 
age the use of a "standard ground wind” 
of 10 m.p.h. as applied to “landing 
speed"; and otherwise use the more 
concise term “stalling speed" ? 

Ralph H. Upson 

Red Bank, Nevi Jersey 


speeds ot airplanes 


principal cause of discrepancy 
eglecting of ground^ wind in 

; no difficulty in clarifying the 
. Such tests should be carried 

le; the period just after dawn 


:ing wind spe 
racy. 

I agree that 




However. I do not favor the adoptiot 
i “standard ground wind” becausi 
all other airplane performance char 


u "landing speed" the n 


[On the specific point at issue we find 
ielves in agreement with Professor 
i While a plane fortunately has 
e wind to land against in most cases, 
the pilot must always be prepared to get 
' n in a flat calm. The landing speed 
dll air must be taken into account as 
ise sure to be encountered at times. 
Furthermore, if a "standard wind" 
were to be adopted 
with location. Ten 
might be correct for 
the United States, bul 
West a considerably 
would be normal, while a loi 

southern states. — E d.] 
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THE BUYER’S LOG BOOK 



Goodyear “Air-Wheel” 

A N AIRPLANE tire of radically new design has 
been perfected and is being placed on the market by 
the Goodyear Tire & Rubber Co. of Akron. Ohio. The 
new casing has been named the Goodyear “Air-Wheel.” 
It is essentially a super-balloon tire for airplanes, being 
of great thickness when com- 
pared to its diameter, and 
carrying a low air pressure. 
It was developed by the com- 
pany in cooperation with A. 
J. Mussleman. 

One of the standard sizes 
is 22 x 10 in., taking the 
place of the familiar 30 x 5 
in. aircraft tire. This tire, 
when inflated to 20 lb. pres- 
sure is designed to sustain a 
static load of 1,600 lb. Un- 
der these conditions, the area 
of contact with the ground is 
80 sq. in., compared to 32 
sq. in. for the 30 x 5 in. 
casing. Thus the new tire 
has about 2.5 as much sur- 
face in contact. 

Advantages which engi- 
neers claim for the air-wheel 
tire include extreme cushion- 
ing for landings; traction in 
snow, ice, sand and mud ; in- 
creased streamlining for 
landing wheels; lightness of weight, and increased se- 
curity in cross-wind and deflated tire landings. 

The Goodyear Air-Wheel is a tire which requires 
no wheel upon which to be mounted. That is, the casing 
is fitted directly to the hub. Brakes can be included as 
part of the hub without depreciation of the equipment's 
streamline advantages, but with a slight increase in 
weight. Hubs are furnished by the manufacturer either 
with or without brakes. The brake mechanism is of the 
internal-expanding type, pressure being supplied to the 
inside surface of the hub. The wheels can be braked 
independently to facilitate turning. 

For several months, exhaustive tests have been con- 
ducted with the Air-Wheel at the Akron Municipal Air- 
port and elsewhere. The tire, in spite of its rather great 
cross-sectional area, is said to create less air resistance 
than ordinary types, due to its better streamlining. 

It might seem that a tire of such great thickness, meas- 
ured from the hub to the tread, would give an unusually 
great drop when punctured. However, this drop on the 
22 x 10 in. tire is only 1.5 in. greater than on the higher 
pressure 30 x 5 in. casing. This leaves ample room for 
propeller clearance. 

The Goodyear Air-Wheel tire is available in several 
sizes. The smallest is a four-ply 12 x 5 in. casing which 
fits a 3 in. hub, and which is intended to replace small 
size high pressure tires. The 16 x 7 in. tire is also four 
ply and takes a 3 in. hub. It is to replace larger tail 


wheels of present high-pressure or solid type, and should 
eliminate shock-absorbing devices. 

The 22 x 10 in. casing is designed to replace the largest 
tail wheels of the present type and to be used on front 
wheel mountings from the smallest high pressure size 
to those using 30 x 5 in. On smaller planes this permits 
pressures as low as 3 lb. per sq. in., with resulting bet- 
ter shock absorption. 

Larger sizes are 30 x 13, 37 x 16 and 46 x 20 inches. 
The last-named size will carry 7,500 lb. at 35 per cent 
deflation, the recommended working conditions, where 
the pressure is 20 lb. 


Wodack All Purpose Drill 

A NEW “Wodack” all purpose J in. electric drill 
has been announced by the Wodack Electric Tool 
Corp., 4627 West Huron St., Chicago. This tool like 
other Wodack models can be mounted on a tool stand, 
also furnished by the company, producing a bench drill. 

A General Electric motor of ample reserve power 
is built in for direct or alternating current of 60 cycles 
or less, 110-125 or 220-250 volts as desired. An over- 
size double pole trigger switch is placed in convenient 
position. High grade ball and roller bearings are used. 



the heavy thrust loads being carried by Timken roller 
bearings. Hardened gears are simply assembled, grease 
compartments are designed for long periods of operation 
and good ventilation is provided by an oversize fan for 
quick cooling during idle running. 

The capacity of the tool in steel is 0-| in. and in wood, 
0-2 in. depending on type and depth required. 


Air Associates Catalogue 

C ATALOG No. 9, recently issued by Air Associates, 
Inc., Garden City, N. Y., contains a complete listing 
of aeronautical equipment for a variety of purposes. 
This catalog, which is 58 pages in length, contains in- 
formation and prices on equipment for the individual 
flyer, airport or airline operator, and the manufacturer 
of aernautical products. It is available on request. 
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Weight Control in the 

DESIGN OF AIRCRAFT 


By Fredric Flader 

Consolidated Aircraft Carp. 


T HERE are two factors predominating in the 
performance of a heavier-than-air craft. These 
are its aerodynamic form and its weight. The de- 
signer of a successful airplane, which must be one 
of superior performance, is confronted primarily with 
the incorporation of aerodynamic excellence into the 
design and with the securing of the lightest structure 
possible, consistent with the necessary safety re- 

It may be established that a unit of weight in an air- 
plane is equivalent in its effect on any particular measure 
of performance, to a definite amount of resistance in 
terms of equivalent flat plate area. The equivalent of 
weight to resistance is variable with the speed of the 
machine and its altitude of operation. For high speed 
aircraft a larger increase of weight is permissible for 
a given reduction in resistance than is the case for a 




plane of lower speed. In the design of racing aircraft, 
the reduction of resistance is very important and a 
greater proportionate increase of weight may be ex- 
pended to achieve this than in other types of aircraft. 
It appears then that in most designs not of the strictly- 
high speed type, the reduction of weight may be more 
important than the minimizing of resistance. Also, at 
altitudes the importance of weight increases. The 
extra resistance of an aircooled engine at low altitudes 
outweighs the weight saving it makes possible. At high 
altitudes, however, this position is reversed. It is known 
that the performance of certain types of aircraft 
equipped with aircooled engines is definitely superior 
to the same type provided with water cooled power 
plants when operated at high altitudes. 

The designer must determine through performance 
calculations, the importance of weight as opposed to 
resistance for the particular aircraft engaging his atten- 
tion. Having done so he must then consider the urgency 
of having his airplane built according to the weight re- 
quirements laid down in the preliminary stages of the 
design. Laxity in the accurate prediction of the weights 
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of the component parts of the airplane in the design 
stage leads to very undesirable effects. An airplane may 
be designed to transport a definite useful load, and if, 
as frequently happens, the dead weight of the plane 
exceeds the value used in the stress analysis, a serious 






reduction in the safety factor may occur. This may 
reduce the structural safety below the requirements 
which are definitely fixed by the civil or military au- 
thorities. If no reduction in the safety requirements 
is permissible, a reduction in useful load equal to the 
amount of overweight must be suffered. There are in- 
stances in which both civil and military planes of 
ordinary size have been built which have been 500 or 
more pounds overweight. A military type designed for 


a maximum load factor of 12 on the wings may actually 
be subjected to a load factor of 8 in a severe maneuver. 
If its designs is based on a gross weight of 3,000 lb., 
and it is 500 lb. overweight, it may be subjected to a 
load factor of 8 based on its actual weight of 3,500 lb. 
The safety factor for a plane weighing 3,000 lb. 
would be only 12/8 =1.5, and for the plane which is 
500 lb. overweight the safety factor would be roughly 
3.000 X 12 . 

3 500 X 8 = 1-29 ' 3 VCrv senous reductl0n ,n safety. 
Not only is the safety factor reduced by overweight but 
also the expected performance suffers correspondingly. 
In the case of a civil aircraft, the reduction in useful 
load in any considerable amount precludes the possibility 
of the airplane competing successfully with well engi- 
neered contemporaries. 

The effective control of weight during the design and 
construction of aircraft requires the constant application 
of rather meticulous care and attention to detail. It 
will usually be necessary to assign at least one person 
from an engineering department to the task, whose time 
will be entirely taken by it. 

The method of weight control used by the Consol- 
idated Aircraft Corporation in connection with the 
development of the Admiral PY-1 Navy Patrol Flying 
Boat involves the following procedure : 

1. Estimated Weight Statement 

A preliminary “weight estimate" of the dead weight 
should be made of all the component parts of the airplane 
by the designer. This should be done by the use of a 
standard form which properly lists all of the principal 
units of the airplane weight, together with a tabulation 
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of the components of the principal units. The various 
items should be listed in quite complete detail so as to 
preclude the possibility of overlooking anything when 
making up the weight estimate. 

A suitable form is given here to show the detail in 
which the weight estimate should be made. The principal 
units — structure, power plant and fixed equipment 
should always be used. So far as is known, these 
divisions are applicable to all types of heavier-than- 
air craft. 

The tabulation of weights may be altered to suit 
individual designs. The above statement is suitable for 
the conventional single engined land plane type. 

2. Computed Weight Empty from the Detail and 
Assembly Drawing of the Airplane. 

The weight empty is the total of Structure, Power 
Plant and Fixed Equipment. The gross weight is the 
sum of Weight Empty and Useful Load. It should 
not be necessary to compute the weights of Useful Load 
items as these are usually fixed by the specification of 
the aircraft and are known beforehand. 

The computation of the weights from the drawings 
should be made by the draftsmen making the drawings. 
These may be done when the drawings are completed in 
sufficient detail to enable reasonably accurate computa- 
tions to be made. Later the computations should be 
checked by the person assigned to weight control, at 
which time any changes which may have been made 
in the final drawings may be taken into account. 

Weight computations are made simply by computing 
the volume of material in each part as shown by the 
drawings, and the volume then multiplied by the unit 
weight of the material from which the part is to be made. 
These computations are somewhat tedious but should be 
made carefully as this is the most important part of the 
whole procedure. Time can be saved by the use of the 
planimeter and slide rule. 


In the concluding part of this article several tables 
are given of the unit weights of materials and of the 
weights of various parts and fittings in general use on 
present day aircraft. 

The computed weights should be assembled and 
tabulated in a form corresponding to the one used in 
the estimated weight statement. During the time when 
the calculated weights arc being made, comparison 
should be made of the various weights with the corre- 
sponding items in the estimated weight statement. In 
the event that these comparisons show that any items 
are more than five per cent overweight, there should be 
a corresponding saving in weight on some other item, 
or the part should be redesigned to bring it down to 
the desired weight. The final computed weight empty 
should agree with the estimated weight empty within 
3 per cent. 

At this point in the procedure it is necessary to check 
carefully the computed weight statement for omis- 
sions. It is very difficult to anticipate and allow for the 
weights of numerous small items which are a necessary 
part of the plane. The aggregate weight of all of these 
items may be a considerable amount and due allowance 
should be made for them. Particularly, allowances 
should be made for all items of equipment and for the 
necessary brackets and fittings to support them. Fre- 
quently the weight of power plant parts such as fuel 
and oil lines and fittings and tank supporting members 
are not accounted for in sufficient detail. Also, due 
account should be taken of finishes such as paint, varnish 
and waterproofing. 

Usually the design of some parts will have to be 
changed to lighten them, without sacrifice of strength. 
Occasionally, if a serious increase in weight is apparent, 
and it is not possible or practical for economic reasons 
to lighten the parts, it will be necessary to revise the 
estimated weight, and the stress analysis to correspond 
to the new estimated weight. This in turn involves the 
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drawings of structural parts which may be changed. 
The latter procedure, however, will seldom be necessary 
to any great extent, if a careful estimated weight is 
prepared by an experienced engineer in the beginning. 

Tables 2 and 3 show the general method of weight 
computations from drawings, together with comparisons 
with actual weights obtained of the completed units. 

3. The Actual Weight Statement 

While the airplane is being constructed, the parts and 
assembled units should be weighed as they are completed. 
On experimental work, this is best done by the person 
in the engineering department who is assigned to weight 
control. It is necessary for this man to keep in close 
touch with the progress of the work in the factory so 
as to obtain a complete record of all weights. If this 
is not done, parts will frequently be found assembled 
to the plane in such a manner as to make it impractical 
to obtain their weights. Close cooperation of the factory 
personnel with the engineering department is essential in 
this respect. 

When parts are weighed, it is necessary for the man 
who is doing the weighing to set down on the record 
an accurate description of the part or assembly as 
weight. This is essential because some parts may not 
be assembled to the unit being weighed, and if a record 
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of the condition of the assembly is not made comfusion 
will result at a future time when the actual weight state- 
ment is being prepared. 

Example : 

9C01 — Control Stick Assembly Complete, or 
9801 — Control Stick Assembly Complete except grip 
and mounting bolts. 

The actual weight statement should be made on a 
form corresponding to the ones used for the estimated 
weight and the computed weight statements. Compari- 
sons may then be made to determine the agreement be- 
tween the actual weights and the computed weights, and 
if the engineering and weight control work has been 
carefully done, an agreement between these within 3 
per cent may be expected. 

The procedure advocated here adds some expense in 
the designing and building of a new airplane. However, 
it is probably the only way that guesswork can be elim- 
inated insofar as the weight of a new. aircraft is con- 
cerned. . Its cost may be saved many times in the 
prevention of overweight with the resultant loss in 
performance or useful load. 

A compilation of weight information on the parts and 
materials used in the construction of aircraft will be 
included in the second and concluding article of this 
series by Mr. Flader. 
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Patent No. 1,720,421 — Airplane. Flavius E. Loudy, 
Cleveland. Ohio; assignor to the Glenn L. Martin Co., 
Cleveland. Ohio. Six claims. 

Patent No. 1,720376 — Stabilising Device for Aircraft. 
Philip D. Stead, Norfolk, Va. One claim. 

Patent No. 1,720,661 — Control Mechanism. Daniel 
J. Brimm, Jr., West Hempstead, N. Y ., assignor to Ire- 
land Aircraft, Inc. Two claims. 

Patent No. 1,720,698 — Seaplane. Ludwig Staiger, 
Birkcnwerder, near Berlin, Germany, assignor to the 
Firm: Rohrbach Mctall-Flugseubau G.m.b.H., Berlin, 
Germany. Fourteen claims. 

Patent No. 1,720,846 — Flying Machine. Alonso C. 
Mather, Chicago, 111. Four claims. 

Patent No. 1,721,499 — Rigid Airship. Erich Hilli- 
gardt, Friedrichshafen-on-thc-Bodensee, Germany, and 
Benjamin Schnitser, Akron, Ohio, assignors to Good- 
year-Zcppelin Corp., Akron, Ohio. One claim. 

Patent No. 1,720,960— Airplane Control. Daniel G. 
Lilley, Denver, Colo. Two claims. 

Patent No. 1,721,329 — Airplane-Wing Construction. 
Victor C. Bernhardt, Detroit, Mich. Four claims. 

Patent No. 1,721,450 — Heavier-Than-Air Flying Ma- 
chine. Harris G. Hooper, Brooklyn, N. Y. Ten claims. 

Patent No. 1,721,598 — Tail Structure for Aeroplanes. 
Julius M. Karrasch, Orange, N. J. Four claims. 

Patent No. 1,721,818 — Aircraft Flight Control. 
John B. Herget and Albert F. Walloch, Seattle, Wash. 
Two claims. 

Patent No. 1,721,916 — Aeroplane. Roman B. Malis- 
sewski, Milwaukee, Wis. Five Claims. 

Patent No. 1,721,935 — Aircraft. Arthur L. Thurston 
and Harry T. Booth, Hammondsport, N. Y., assignors, 
by direct and mesne assignments, to Charles H. Keel, 
trustee, New York, N. Y. 


Patent No. 1,720,140 — Antifreeze and Fire Protecting 
Device. Walter J. O’Connor, Pittsburgh, Pa. Four 
claims. 

Patent No. 1,720,701 — Collapsible Structure Such as 
Pontoons and Seaplane Floats, Divisible Into Boats. 
Nicholas Straussler, London, England. Six claims. 

Patent No. 1,720,928 — Airship Truck. Karl Stahl, 
Friedrichshafen-on-thc-Bodcnsee, Genmny, assignor to 
the Firm: Luftschiffbau Seppelin Gesellsclmft mil 
besclirankter Haftung, Friedrichshafen-on-tlie-Bodensee, 
Germany. One claim. 

Patent No. 1,721,302 — Method of Treating Outer 
Covers for Aircraft. Karl Hurttle, Akron, Ohio, as- 
signor to Goodyear-Zeppelin Corp., Akron, Ohio. Four 
claims. 

Patent No. 1,722,487 — Multivane Aeroplane. John 
Bilan, Flint, Mich. Two claims. 

Patent No. 1,722,509 — Brake Means for Aeroplanes. 
William E. Thomasson, Parsons, Kan. Three claims. 

Patent No. 1,722,651 — Aircraft. Albert C. Wilcox, 
Bridgeport, Ohio. Five claims. 

Patent No. 1,722,708 — Gyroplane. Lawrence E. Rob- 
bins, Ellsworth, Maine. Four claims. 

Patent No. 1,722,467 — Dusting Apparatus. Thomas 
H. Huff, Ogdensburg, N. Y. Assignor to Keystone 
Aircraft Corporation. Fourteen claims. 

Patent No. 1,722,821 — Valve-Operating Mechanism. 
Arthur Nutt, Kenmore, N. Y., Assignor to Curtiss Aero- 
plane and Motor Company. Twelve claims. 

Patent No. 1,722,888 — Gyroscopic Compass. Henri 
Begliin and Paul Monfraix, Paris, France. Two claims. 

Patent No. 1,720,667 — Aeroplane Construction. Mel- 
vin E. Dare, Detroit, Michigan. Eight claims. 

Patent No. 1,720,939 — Flying Machine. George W. 
Wilkin, Grangeville, Idaho. Seven claims. 
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the Induced Dt'ag viewpoint 


By Clark B. Millikan OF PERFORMANCE 

California Institute of Technology 


T HE subject of airplane performance from the 
point of view of the modern theory of induced 
drag has been very popular lately and has been 
treated in several recent papers. 1 The present com- 
munication does not furnish any results which are in 
principle new, blit rather presents some of the standard 
formulas in a new form which is felt to have definite 
advantages, both in exhibiting the essential physical 
elements in performance, and also in making it easy for 
the designer to utilize the results. A certain amount 
of repetition of previous work is unavoidable, but this 
will be made as brief as possible. 

The usual assumptions are adopted, namely that the 
lift equals the weight of the plane and that the absolute 
coefficient of parasite drag is constant throughout the 
flying range. We include in the parasite drag both the 
so-called structural and also the wing profile drag. The 
ft., lb., sec. system is used unless otherwise specified. 

If h is the altitude the fundamental equation of per- 
formance may be written 


dh 

dt 


0 ) 


where dh/dt is the rate of climb in ft./sec., Hp a is the 
thrust horsepower available, Hp r is the thrust horse- 
power required, and IV is the weight of the plane. Since 
the left side of (1) is a velocity it is convenient to 
introduce (following Schrenk) 

w, = 550 Hpr/lV, it>„ = 550 Hp a /W (2) 
w, is the familiar sinking speed and is the vertical 
speed of descent of the plane with power off; w. rep- 
resents the rate at which the plane would gain altitude 
if all of the thrust power available were utilized in lifting 
the plane vertically, and may be called the “rising speed." 
Note that both are in ft./sec. Then (1) may be re- 
written : 

dh/dt = w„ — w. (!') 


Formulas for w, (Power Required ) 
From the definition of w, we have 

_ DV _ D, + Dt „ 

“ IV ~ IV 1 ’ 


(3) 


where D = total drag, Dp = parasite drag, = in- 
duced drag (all in pounds), and V — velocity of flight 
in ft./sec. It is a well known result of the Prandtl wing 
theory that 


e / = "equivalent flat plate 


1.28 y I /2 / = 0.64 p V s f 


Substituting these expression 


w. = 0.64 p 1-V 3 -4 11 — 

P W + it p/2 (kb)* V 


at the simple relation : 


This expression is very interesting. Neglecting alti- 
tude effects for the moment, it shows that at a given 
velocity the sinking speed (or Hp,) at sea level depends 
on two aerodynamic parameters only: namely the span 
and parasite loadings. Span loading has not been a 
much used parameter in this country, but in Europe and 
especially England it is very often referred to in place of 
aspect ratio as a criterion in the comparison of planes. 
It has proven very useful in this connection and its 
physical importance as indicated by equation (4) shows 
that it merits a more general use in this country. With 
regard to the other parameter in (4), namely the parasite 
loading, it has most of the merits of span loading except 
that of general usage. It has been mentioned in one or 
two papers, but as far as the author is aware, lias not as 
yet been used by the practical designer. It is obviously 
analogous to such more common parameters as “equiv- 
alent flat plate area,” “parasite drag coefficient,” and 
"parasite L/D," but seems to have advantages over all of 
these quantities. 

Introducing rough average values, say I, — 2.5 and 
Ip = 300, into (4) the relative importance of the two 
parameters under various conditions is very clearly ex- 
hibited. Consider three average conditions : V =' 80 
ft./sec. (stalling speed), V = 110 ft./sec. (cruising 




where p — density of the air and kb = equivalent tr 
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speed, speed for best climb), and V — 200 ft./sec. 
(high speed). Then the expressions for w, are as 
follows : 

w, = 2.6 + 8.4 (stalling speed) 

w, — 6.8 -j- 6.1 (speed for climb) 

w. = 40.6 -j- 3.4 (high speed), 

where the first terms correspond to the first term of (4) 
and the second to the second term of (4). We have 
assumed sea level conditions, i.e., a — 1. We see that 
at stalling speed the term involving span loading has 
over three times the importance of that involving para- 
site loading, at cruising speed or speed for best climb 
the two terms are roughly equal, while at high speed 
the parasite loading far outweighs the span loading 
term. The same relative importance of span and para- 
site loadings for these three conditions will be found to 
hold approximately for all normal planes, and it is 
extremely important for the designer to have them well 
in mind. For long distance or altitude planes or for 
planes designed to fly economically at cruising speed 
he must pay attention to both terms, i.e., he must make 
the parasite loading as large as possible and the span 
loading as small as possible. For high speed planes, on 
the other hand, he may concentrate his attention pri- 
marily on making the parasite loading as large as he can. 

Some interesting deductions as to altitude effects can 
also be drawn from (4). As altitude increases a de- 
creases and hence at constant speed the first term in 
w, decreases while the second term increases. Hence 
the net result on w, depends on which of the two terms 
is the dominant one. At high speed w, (and hence Hp,) 
decreases with altitude at constant speed. Near stalling 
speed w, increases as the altitude is increased, V remain- 
ing constant. If the speed is maintained near to the 
value for best climb at sea level and the altitude is 
increased w, and Hp, remain nearly constant. 

It is of some interest to have explicit expressions for 
w, at certain special conditions, and this involves getting 
expressions for the forward velocity V under these con- 
ditions. We shall briefly consider the two conditions of 
maximum overall L/D (denoted by the subscript L) and 
minimum sinking speed or power required (denoted by 
the subscript P). From the condition that L/D be a 
maximum it can easily be shown that Cop — Cot, and 
from this relation tbe following expression for the 
flying velocity at maximum L/D may be deduced. (The 
details of the analysis are not given since Drigg’s paper 
previously mentioned contains them in a different form). 

y L = (/.«"< (ft./sec.), (5) 

Vp 

or introducing the relative air density and expressing 
Vl in m.p.h. 

Vl = ^-0,lp) ,u = Vel. for max. L/D in m.p.h. (5') 
Vo 

Similarly for minimum power required the relation 
exists: Cnp = JC»< and from this we obtain for the 
velocity at which minimum power is required 

r, = ( 6 ) 


V r = — ~ (!>lp) u< = Vel. for min. power 
V® 

required in m.p.h. (6') 


The well known result appears that Vp — . 76 ■ Vl, i.e., 
the velocity for minimum power required is 0.76 times 
the velocity for maximum L/D, or the velocity for 
smallest sinking speed is 0.76 times the velocity for best 
gliding angle. 

We can now substitute (5) and (6) into (4) and find 
the sinking speed for these two conditions. We get in 



= sinking speed 
at max. L/D (ft./sec.) 

= minimum sinking speed 
(ft./sec.). 


(7) 


The relation between the two quantities is 

From (7) the horsepower required for a particular plane 
at the two conditions can of course be calculated 
using (2). 


Considerations Involving w\ (Power Available) 


Our considerations so far have been concerned entirely 
with the power required part of performance. For any 
performance prediction or analysis for power driven 
planes the above results must be combined with power 
available data. The most desirable thing would of course 
be to develop an analytical expression for w\ as a func- 
tion of V , analogous to equation (4) for w,. Unfor- 
tunately it has been impossible as yet to find any such 
accurate analytical formula which is general and yet 
simple enough to be of practical service. The number 
of variables involved is too large, including both engine 
and propeller characteristics, and at least in the case 
of those associated with the latter, the available informa- 
tion is essentially empirical and tabular in nature rather 
than theoretical and analytic. This is the reason why 
the power available portion of any accurate performance 
estimation is almost universally tabular or graphical in 
nature, and this in turn makes it practically inevitable 
that the power required portion of the analysis be ex- 
pressed in the same form. This would appear to detract 
considerably from the importance of an analytic expres- 
sion such as (4), at least in routine accurate perform- 
ance estimation. However, even for such work it is 
probably at least as simple to plot a curve for w, or Hp, 
from equation (4) as to plot the curve from a table 
of computed values in the normal manner. There is also 
some advantage in using curves of w, and w., vs, V, 
instead of the customary Hp, and Hp a , vs, V, since in 
this way rate of climb instead of excess horsepower is 
read directly from the chart. 

It should be mentioned in this connection that several 
attempts have been made to develop an analytical ex- 
pression for ws. Schrenk in particular (loc. cit.) has 
considered the question in detail and has developed 
several interesting approximate expressions. However, 
in view of the difficulties mentioned above, the practical 
usefulness of these formulas seems doubtful, at least 
until engine data is available in a more general and 
analytical form than at present. 


Level High Speed 

In spite of the difficulties enumerated above in com- 
bining Hp, and Hp a so as to get rational expressions 
for complete performance, there is one instance in which 
such a combination can be effected satisfactorily. This 
is the case of full speed level flight, for at this condi- 
tion the brake horsepower available is assumed to be 
the rated full load power of the engine = Hp, and the 
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propeller efficiency is generally the “design maximum 
efficiency” and can be estimated quite closely. Hence 
the thrust power available, which is the product of these 
two, is known and an analytical expression for the 
velocity can be determined. 

In this case, then, the fundamental equation of per- 
formance (T) takes the form 

iv k — w, — 0, 

in which w, is given by (4) with V = V m = V maxi- 


where Hp = design brake horsepower of the engine 
and t| = design maximum propeller efficiency. If now 
to save writing we introduce a new parameter 


( 8 ) 


which we shall call the thrust power loading, then the 
equation for high speed takes the form 


■^2 _ 0.001523 r Vn? — 267.5 ^ J- = 0, 
lit Ip 0V„ 


y s _ 361,100 1 ± _ 175,600 U (9) 

This fourth degree equation for V m does not look very 
inviting, but there is a redeeming feature which appears 
if average numerical values are inserted in the equation. 
For then it is seen that the second term on the right-hand 
side is very small compared to the first term (something 
of the order of 5 per cent to 10 per cent), so that it is 
possible to use an approximation method of solving for 


V m explicitly. This could have been anticipated phys- 
ically since the second tenn is proportional to span 
loading and we have seen that span loading has very 
little effect at high speed. The following is one of the 
shortest although by no means the most elegant of the 
methods of obtaining a simplified approximate expres- 
sion for V m from (9). 

For simplicity let us rewrite (9) 

V m s = A — -y- , where 
A _ 361,100 l± B _ 175,600 { { 

Then if we put 

r. = r, + r, or £ = l + g, 

where V 3 = A, we know that 

Vi«Vo or Jj «1. 

Hence in the exact relation 

(£)=«+* 

we can, to a first approximation, neglect the second and 
third terms, so that approximately 

Vm 3 = Vo 3 + 3 Vo 3 Vi , 

and substituting this in ( 10) 

V„ 3 + 3 Vo 2 Vi = A . B -= ? . , 

v (' + k ;) 

and hence 





AVIATION 

August 17, 1929 

or to our approximation 



Therefore 

y _ / 361.100 l,\,„ 1 175,600 M, 

"Vote/ 3 361,100 a ' 

v " = 1/8 — to '* (ft/sec.). (11) 

Finally, if we take a = 1 and measure V„ in miles per 

= 486 (I) “-0.1U. i. 1 j™ 1 d 1 (12) 

in m.p.h. J 

This very simple relation may be put in graphical 
form as has been done in Fig. 1, and in this way gives 
sea level high speed with almost no labor in terms of 
three fundamental parameters : span loading, parasite 
loading, and thrust power loading. Numerical values 
given by (12) have been checked against flight test 
results obtained by the U. S. Army Air Corps at 
McCook Field 4 for thirty-two planes of widely differing 
types (pursuit, observation, bombing, transport, train- 
ing, and messenger), the maximum difference between 
calculated and observed high speed being less than 1 
m.p.h. The values of the parameters used in this check 
were obtained as follows: ht was taken from normal 
engine BHp and the assumed maximum propeller effi- 
ciency corresponding to the observed high speed of the 
plane; l, was determined from the geometrical dimen- 
sions and arrangement of the wing cellule; / p was 
obtained from the structural flat plate area, as calcu- 
lated at McCook Field from the observed high speed, 
plus the wing profile drag as calculated from wind 
tunnel tests. Hence the very close agreement obtained 
between high speeds measured and those obtained from 
our formula is a little misleading in that the designer 
could very seldom attain such accuracy in a performance 
prediction. The agreement really means only that, if 
the correct values of the parameters are known, our 
formula gives results which for all practical purposes 
are just as accurate as those obtained by the much more 
tedious “exact” methods. 

The two great difficulties in the prediction of perform- 
ance are the uncertainty as to propulsive efficiency and 
parasite drag, and these are of course not solved by any 
such considerations as those of this analysis. The first 
difficulty lies in the fact that the propulsive efficiency of 
a propeller with fuselage or nacelle may not be the same 
at all as that of the propeller operating alone, t] is 
normally determined upon the latter basis and should 
properly be altered to take account of the altered con- 
ditions of any actual installation. However, since our 
knowledge of such effects is woefully meager, it seems 
that for the present it may be more satisfactory to take 
the “free propeller” value of t) and include the effects 
of propeller interference in the parasite drag term. 
That this is at best a makeshift device is indicated by 
an inspection of equation (12) in which q (lit) and 
parasite drag (/„) occur in different manners. However 
it is the method which was adopted at McCook Field in 
the reduction of the flight test data, and it is certainly the 
simplest method at the present time unless specific data 
on propulsive efficiency is available for the particular 
plane under consideration. 
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Table I, which has been taken or calculated from the 
McCook Field flight test data, has been appended to 
indicate the numerical values of the various parameters 
for several contemporary airplanes. 

The second difficulty, namely, the determination of 
parasite drag, is also a very real one. There are three 
common methods of estimating parasite drag each of 
which has its own drawbacks. The first method con- 
sists in taking wind tunnel or free flight test values of 
the drag of the various components of the plane and 
adding all of the component drags to get the total. The 
difficulty here lies primarily in interference, i.e., in the 
fact that the total drag for two components very close 
to one another may be quite different from the sum of 
their individual drags when they are tested separately. 
The second method employs the results of wind tunnel 
tests of an accurate model of the complete plane, but 
here the difference in Reynold’s Number, turbulence 
conditions, etc., between model and full scale conditions 
makes it very difficult to scale up the model results with 
any accuracy. The third method is essentially one of 



comparison. Parasite drag is estimated from a knowl- 
edge of the parasite drags of other similar planes. All 
three methods require a great deal of experience and 
intelligence in their application if they are to be at all 
satisfactory. 

A simple relation between high speed and parasite 
loading such as is given by Fig. 1 should be of consider- 
able assistance in connection with the third method, 
especially if the scheme suggested above of including 
propeller interference effects in parasite drag be used. 
For, from Fig. 1, the designer knowing the geometrical 
arrangement of the wing cellule and the normal engine 
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an existing plane from the observed high speed, and 
can then use this value in the estimation of ! p for a new 

Fig. 1 should also assist in determining the propeller 
efficiency 11 (assuming propeller interference effects to 
be neglected). Knowing the design R.P.M. and the 
propeller diameter, the design maximum efficiency can 
be determined from the well known curve of maximum 
efficiency vs. design V/ND, if V is knov 
a value of V, q is determined and then from big. 1 the 
actual V„ can be read off. Using this V„ a new value 

V assumed in "the of "/'and die" value 

obtained from Fig. 1 for that r) agree. This can be car- 


ery readily find l P for ried out very rapidly until i] has been sati 
‘ ‘ ’ ‘ determined. 

required have been stated in a form which b 
the nature of the physical dependence of the p 
on two aerodynamic parameters : span loa 
parasite loading. The implications of these 
have been discussed in some detail. The diff 



The possible uses of the high speed relation have* been 
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N.A.C.A. Technical Note No. 311— The Use of Wheel 
Brakes on Airplanes, by Thomas Carroll and Smith J. 
DeFrance. 


of wheel brakes on the landing run of an airplane under 
various conditions of load and at various wind velocities 
are presented. The advantages of the use of brakes in 
reducing the landing run and in increasing the facility 
of ground maneuvering are discussed, together with 


N.A.C.A. Technical Note No. 307, Strength of Tubing 
Under Combined Axial and Transverse Loading, by 
L. B. Tuckerman, S. N. Petrenko and C. D. Johnson, 
Bureau of Standards. 

It is believed by the Materials Committee that this 
report contains the first values for combined loading 
on tubes which are based on experimental data. Curves 
and tables given in the report are said to be sufficiently 
accurate for use in design of a tubular member which 
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Pressure Distribution Tests on a Scries of Biplane Wing 
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bution in Multi-Cylinder Engines, by M. J. Zucrow. 

S.A.E. Semi-Annual Meeting paper, Report on Air- 
Fucl Ratio Tests, by H. W. Best, Sheffield Scientific 
School, Yale University. 

Written discussion of H. W. Best’s paper, by Charles 
Louis Petse, Jr., Automotive Engineering Staff, Massa- 
chusetts Institute of Technology. 

S.A.E. Semi-Annual Meeting paper, effects of a 
Centrifugal Supercharger on Fuel Vaporisation, by 
C. Fayette Taylor. 

S.A.E. Semi-Annual Meeting paper, Combustion 
Chamber Design in Theory and Practice by W. A. 
Whatmough. 

American Society for Testing Materials paper, 
Aluminum Alloys for Pressure Die Castings, by 
Sam Tour. 

A.S.M.E. Aeronautic Division Paper — Aircraft for 
Passenger Transport, by Charles N. Monteith. 
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the Pen and versus 

the Canard types 


By Albert Merrill 


T 

I HE Penaud type is here 
defined as a system of sur- 


faces spacei 
the front 



and aft and (ifthe c.g P is prop- 
erly placed for static pitch 
stability) there must be decalage 
to obtain the proper trim angle, 
it follows that every so-called 
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h shows the variation of lift and drag in 
le of attack, D being the total resist- 
I. The normal flying range lies roughly 
' bb, differing, of 
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at the front, both types being treated as rigid bodies in 
this comparison. Note that within the normal flying 
f a, J8 c the rate of change of L with angle is greater than 


these graphs. The P 
Canard 1: 
rigid bodi« 
normal f 
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of L is steeper. This means 

sign and magnitude of the static 
It follows therefor that within 
pitching moment characteristics 
for both types by placing 
the proper amount of deca 
the Canard has an advantage ii 
lifts, whereas the Penaud stabili 


line bb we get a very different 
that the rate of change of D with angli 
greater than is the rate of change of L a 
that D will dominate. It is just this thi 
make the Canard type very dangerous ii 
In the Penaud type the D of the stabili?.) 
righting force, like the feathers on an i 
the Canard the D is always an upsetting 
the stabilizer is in front and at those an 
dominates over L this upsetting force is g 
accidents. 
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etching moment coi 
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British Methods of 

STEEL AIRCRAFT CONSTRUCTION 


By W. H. Sayers 


I N THE preceding article an account was given of 
the methods of steel construction employed by two 
aircraft manufacturers in Great Britain. The work 
of the remaining firms which have contributed to the 
development of this type of construction will be outlined 
in this, the concluding article of the series. 

Boulton & Paul Ltd., Norwich 
As with the two firms previously considered, Boulton 
& Paul Ltd. have been engaged in the development of 
corrugated strip construction since before the end of the 
War. At the Salon D’Aeronatique held in Paris in 
1920 Boulton & Paul exhibited the P10, which was as 
far as is discoverable the first complete airplane con- 
structed throughout from strip steel. This machine is 
shown in Fig. 29. The fuselage was framed in steel 
with longerons and oval frames of drawn sections, and 
the wings had spars of box section of corrugated strip. 

Except for the covering which was of fabric for wings, 
etc., and of a special fibrous material for the fuselage, 
the whole of the P10 was of steel. 

Since that time this firm has developed a mixed type 
of construction wherein steel is used for the more heavily 
loaded members and the light alloys in members less 
heavily stressed. There are several marked advantages 
in this system. One of the most important from the 
practical point of view is that it is possible to make the 
same section in, say, steel or in duralumin, and to obtain 
in either material practically the same strength weight 
ratio. For example, when two struts of the same overall 
length, one to carry less than the load of the other, are 
required, they may be made of the same dimensions and 
form, one in steel, the other in duralumin. This mate- 
rially reduces the cost of tools, etc. 

Moreover, there are many cases where steel sections 
for members such as ribs must be made unnecessarily 
strong owing to the difficulty of handling the very thin 
gages required, or where sections thick enough to stand 
up to normal flying stresses would be too delicate and 
flimsy to stand handling on the ground at the hands of 
the usual type of mechanic. In these cases the thicker 
gages called for by the normal stress requirements will 
give to the light alloy member that robustness which may 
be lacking in the nominally equally strong steel section. 

This use of mixed materials is to be found throughout 
the structures of the firm’s products. It extends even to 
the construction of fairings, which though not actually 
primarily part of the structure yet require some greater 
degree of robustness than can be provided by fabric and 
formers, yet do not justify the use of metal covering. 
Such items are made of spruce and three-ply. By this 
choice of the material which may be most economically 


employed in each specific component remarkably low 
structure weights are a marked feature. 

Wing spars are generally of the box type. Fig. 30 
shows two examples of Boulton & Paul spars, one dating 
from 1919, the other a present-day production which is 
used on the “Sidestrand” twin engine bomber. Both 
sections have corrugated flanges, webs with fairly wide 
central flats which latter are supported and stiffened by 
a number of tubular distance pieces of special form. The 
only differences of note between these two spars are that 
in the more recent type the crown of the flanges has been 
raised further from the level of the joints at the edges, 
thus increasing the effectiveness of this member and 
decreasing the stress intensity at the edges of web and 
flange, and that light cross strips have been added across 
these joints, thus ensuring the maintenance of accuracy 
of width across the joint lips. As these lips are used 
to locate ribs this dimensional accuracy is a great aid to 
accurate assembly. 

A further difference not revealed by the figure is that 
the earlier spar was made from strip formed in the 
hardened state whereas the modem sections are formed 
from annealed strip and are hardened and tempered 
after forming. 

Fig. 31 shows a range of standardized spars made by 
this firm. It will be seen that there are on this figure 
three horizontal rows, each of six sections. All six 
sections in any one vertical row share the same web 
section. Each spar in any one of the six vertical rows 
uses the same flange section. Thus a total of nine com- 
ponent sections, calling for nine sets of tools, produces 
eighteen spar sections. As each of the nine basic sec- 
tions may be produced in several gages of steel on the 
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same tools, or if desired, duralumin may be substituted 
for steel, an enormous range of complete spars is avail- 
able from a strictly limited tool equipment. The range 
actually available is suitable for almost any size of ma- 
chine between the limits of 2,000 to 20,000 lb. loaded 
weight. 

Fittings for struts, etc., are attached to these spars by 
the use of side plates rivetted to the outer sets of flats 




on each web. As the webs are standardized so also are 
the dimensions of these reinforcing plates. 

Assembly of such spars is by no means the expensive 
process that it might appear. The two web members 
are first assembled with their intervening distance tubes, 
which are spun down on the outsides of the webs. The 
flanges with the stiffener strips already mentioned are 
then drawn over the lips of the webs and the component 
is then placed in a semi-automatic machine which spaces 


and drills the rivet holes in all four joints simultaneously. 
While one set of holes is being drilled by the machine, 
rivets are being inserted in the last set of holes and 
clenched by a hand operated toggle press by the machine 
attendant. In the event of a need for very greatly in- 
creased production, the development of an attachment 
which will automatically insert and clench the rivets 
would present no difficulty. The labor cost of producing 
a spar of this type is at least as low as that of making 
a normal channeled or built-up timber spar of equal 
size and strength and, owing to the limited number of 
tools required under this system, the costs of tools is very 
moderate. 

For internal drag struts, and for fuselage longerons 
and struts, tubes of circular section are used. Where 
such tubular members are very heavily stressed and 
consequently tubes of normal gage to diameter ratio may 
economically be used, solid drawn nickel-chrome tubes 
hardened and tempered are used. For example, the cen- 
tral section of a fuselage and the engine mountings might 
be made of such tubes. For conditions where an eco- 
nomical section would be of an impossibly thin gage in 
a solid drawn tube the firm produce the “locked-joint” 
tube section shown in Fig. 32. This is made from strip 
material on the draw-bench in either steel or light alloy 
in lengths of up to 75 ft., perfectly straight and to such 
dimensional accuracy that machined sockets and sleeves 
to fit can be made to give certain interchangeability. 
Tubes of this type made in a stainless steel with an 
ultimate tensile strength of over 90 tons per sq.in. are 
used for all the main longitudinal girders on R.101, the 
new 5,000,000 cu.ft. airship now being completed at the 
Royal Airship Works, and several miles of such tubes 
were made by Boulton & Paul to which many thousands 
of turned fittings were attached without any need for 
hand fitting. 

Such accuracy of dimension is not easily obtainable 
in any class of solid drawn tubing and certainly not in 
any material of such high tenacity. Even more impor- 
tant than the accuracy of external dimensions of these 
tubes is their almost perfect uniformity of wall thickness. 

The range of sizes in which this type of tube is made 
ranges from li to 2j in. diameter with wall thicknesses 
of as little as 0.018 in. in the largest sizes. Practically 
any desired steel may be used as well as duralumin or a 
similar light alloy. The steel normally used in this form 
is a nickel-chrome-vanadium alloy, formed soft and 
hardened and tempered to give 75-80 tons per sq.in. ten- 
sile strength. 

Interplane and other struts which are exposed to the 
wind are of compound construction, consisting of an 
ogival section metal nose, and a light tail fairing of three- 
ply with spruce formers. As shown in Fig. 33 the nose 
portion is made of a leading trough section to which is 
riveted a rear channel. The timber fairing slips into the 





372 


Aeronautical Engineering Section 


AVIATION 




As with the spar sections, there are a limited number 
of standard strut component sections, all of which can 
lie made in either steel or duralumin, and in a range of 
gauges, thus permitting of choosing a standard section 
for almost any loading condition. 

Ribs are made from duralumin. For normal light ribs 
booms of a hollow "T” section (see Fig. 34) with tubular 
braces are used. The ends of the tubular braces are 
flattened, inserted between the double stalks of the "T” 
and riveted. For ribs which must possess considerable 
lateral stiffness, a wide duralumin channel boom and 
slightly narrower channel braces are employed. These 
ribs are considerably lighter than wooden ribs of equal 
strength for wings of a chord of 6 ft. or over, while in 
smaller sizes they are no heavier, though generally con- 
siderably stronger, than the wooden ribs that would be 
normally used under the same conditions. 

To secure ribs to spars, vertical duralumin channel 
members are rivetted to the rib booms, one on each side 
of each spar. These give a clear gap slightly less than 
the overall width across the projecting lips formed at the 
four joints between spar flanges and webs. Four notches 
are cut in the vertical channels on the ribs to register with 
these lips, so that the ribs can be slid onto the spar. The 
rib is finally secured in place by passing through the 
vertical channels and through the spar, via the tubular 
web-stiffeners, a short length of steel wire provided at 
one end with a jumped up head, and screwed and fitted 
with a bicycle spoke-nipple at the other. 

In the construction of fuselages standardized types of 
fittings are largely used. For the rear sections of fuse- 
lages, "locked joint” tubing of steel is used for longerons 
and the more heavily loaded struts, and similar tubing of 
light alloy for less heavily loaded members. The stand- 
ard method of joining struts to longerons is to slide 
over the longeron tube a light alloy sleeve which is a 


push fit on the tube, and provides four external flat faces 
in two pairs mutually at right angles. Two eyebolts, 
slightly staggered one to another, are passed through 
both sleeve and longeron. These secure the necessary 
wiring plates and provide pin-joint attachments for socket 
ends pinned to the struts. 

Fig. 35 shows the standard sleeve section, and Fig. -36 
a typical fuselage joint. Sleeves of this type are also 
applicable to other types of joint as, for example, that 
shown in Fig. 37. 

This shows a joint for the attachment of a wing-spar 
to the fuselage of a high |ierformance twin-engined 
bomber. A machined fork, pinned to the fuselage cross 
member, has welded to it a pair of heavy flange plates. 
The ends of two sections of the fuselage longeron tubes 
fit between these flange plates and are bolted to them. 
One of these ends, that for the rear section, is provided 
with a sleeve of the standard section to provide the 
necessary joint faces. The other longeron tube, which 
has to transmit considerably heavier loads, has a special 
steel terminal. The standard joint sleeve section is also 
used at the end of the vertical fuselage strut at this 

To transmit the large shear loads which may pass 
from wire or other bracings to the thin walled tubes 
used in this type of construction without either relying on 
the relatively weak sleeve material or using abnormally 



large diameter pins or bolts through the tubes, "shear 
bushes” are employed. These are short flanged hardened 
steel bushes just long enough to pass through the walls 
of sleeve and tube at each side, and drilled to take the 
twits which pass through them in the case of joints such 
as those of Fig. 37. Where a socket to transmit tension 
only is to be affixed to a thin walled tube,' similar "shear 
bushes" held in place by tubular rivets may be used. 

The use of a variety of metals in the same aircraft 
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structure as in this firm's practice renders it more than 
usually important to insure adequate protection against 
corrosion, and the mixed materials which are so used 
have only been adopted after much research on this 

Of the various materials used, duralumin is that most 
open to suspicion on the score of corrosion. British ex- 
perience has shown that the process known as “anodic 
oxidation” carried out under proper control, and with 
due regard to the composition of the particular alloy, 
followed by a coat of lanoliue, gives very satisfactory 
results if no conditions likely seriously to aggravate cor- 
rosion are allowed to occur. But it is extremely impor- 
tant in a mixed structure to prevent corrosion of any 
metals other than the duralumin itself from occurring 
in contact with that material. 

Boulton & Paul has succeeded in producing the neces- 
sary types of steel sections for their own type of con- 
struction in stainless steel, as has already been recorded. 
But this material is expensive and difficult to work. The 
nickel-chrome-vanadium steel which they normally em- 
ploy for formed sections is much easier to work and far 
more uniform in its qualities than the stainless varieties at 
present available. Moreover, it has a very clean and 
uniform micro structure, and is little liable to corrosive 







attack under normal conditions. Properly cleaned, and 
coated with a cellulose lacquer, it is practically corrosion 

Wiring plates and similar details are made from stain- 
less steel, and machined parts, including screw threads, 
are zinc coated by a zinc vapor process which permits 
the deposition of an adherent, nonporous coating, whose 



thickness can lie kept to within sufficiently fine limits 
not to interfere with interchangeability. 

Sockets for duralumin tube members— or steel ones 
where the loading permits — arc die castings of a heat- 
treated aluminum-silicon alloy which has excellent cor- 
rosion resisting qualities. 

Machines of this make have now been in service for 
several years without signs of trouble from corrosion. 
On one occasion the opportunity arose to make a per- 
formance test on a machine of this construction after two 
years of hard service. The result of this test was practi- 
cally identical with that obtained on its original tests, and 
rather better than the reverse. This fact should go to 
substantiate the claim that a metal framed machine will 
maintain its condition in service better than will a tim- 
ber framed one, and to disprove the suspicion that the 
British type of corrugated strip construction is as fragile 
as it looks to eyes unaccustomed to it. 

The Bristol Aeroplane Co. Ltd. 

It has already been recorded that the first British 
machine embodying the corrugated type of strip con- 
struction was designed and built by this firm as long ago 
as 1918, and to this it may now be added that as the 
result of a competition held by the British Air Ministry 
late in 1927. the all-steel "Bulldog" single seat fighter by 
the same firm was adopted as the standard type for the 
re-equipment of the fighting squadrons of the Royal Air 

This machine, which is shown in Fig. 38 is fitted with 
a Bristol "Jupiter" supercharged engine developing 
420 hp. at 12.000 ft. Empty the machine weighs 
1 ,990 lb. It carries 605 lb. of fuel and oil, and 528 lb. of 
military load, including pilot, guns, ammunition, sending 
and receiving wireless, and oxygen, making a total weight 
of 3.125 lb. 

Tested at 3,150 lb., the following performances were 


Time from Start Height Level Speed 

min. ft. m.pJi. 

3.0 5.000 

6.0 10.000 177 

9.5 15.000 174 

14.2 20.000 168 

20.5 25.000 162 

32.5 30,000 


These figures themselves are sufficient evidence that 
machines of this construction are not in any way handi- 
capped in regard to weight and performance by the 
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methods employed to produce them. In this connection 
it is worthy of note that the makers guarantee to repeat 
the performance specified to within plus or minus 5 per 
cent on any machine of this type. 

The Bristol company uses steel exclusively for struc- 
tural members of their all metal airplanes. For machines 
with normal wing bracing arrangements box type spars 
of corrugated section are employed. The web and flange 
forms are generically similar to those used by the last 
firm dealt with. Some steel spars for cantilever wings 
have also been produced by this firm which employ cor- 
rugated flange sections with lattice type shear bracing. 
Some examples of deep tapered spars of this type are 
shown in Fig. 39, and Fig. 40 shows an assortment of 
aircraft components of their make. 

An interesting item in this figure is the section of 
fuselage frame which is entirely made from formed strip. 
Longerons and struts are made from two strips each 
rolled or drawn to an arc of a circle with two projecting 
lips. The two lips are rivetted together to form a lipped 
tube. The longerons have lips at 90 and the struts at 
180 deg. and joints between the two types of members 
are made by means of plates rivetted to the lips of both 
members as shown in Fig. 41. 

Solid drawn tube is used in this firm’s practice for 
interplane struts, drag struts and the forward heavily 
stressed section of fuselages. In the case of the “Bull- 
dog,” above mentioned, the interplane struts and wing 
bracing wires are attached not to the spars directly but to 
steel tube drag struts which pass through stiffener plates 
riveted to the sides of the spar and through the spar 
itself. This arrangement is indicated in Fig. 42. 

The H. G. Hawker Engineering Co. Ltd. 

This firm is a comparatively late entrant into the ranks 
of steel constructors. Its efforts have been largely 
directed to' the development of methods of construction 
of the simplest possible type. For wing spars they have 
developed the "double eight” section shown in Fig. 43. 
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This is produced by rolling an initially round solid drawn 
tube to shape, and is obviously a cheap and simple spar 
to produce. It is only possible to produce this section 
in steel of medium tensile strength and in relatively thick 
gauge and it is therefore heavier than the strip type so 
far described. Expressed as a percentage of spar weight 
this excess weight is quite considerable, but in small 
machines the net additional to the total weight of the 
machine is relatively small and this type of spar has 
obvious merits. However, it is not possible to neglect 
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even relatively small increases of weight in airplane 
structures if they can be avoided and the firm has re- 
cently developed the type of spar shown in Fig. 44. This 
is of the strip type very similar in form to the Armstrong 
Whitworth type, but has tubular booms formed from one 
width of strip and has only two rows of rivets, thus 
marking a step toward cutting out this process of jointing 
the components of this type of spar. 

Ribs by this firm are in general of aluminum or of 
duralumin, stamped from sheet metal, though a variety 
of types have been tried and still more arc, it is believed, 
in course of trial. 

The method of fuselage construction developed by this 
firm is of very considerable interest on account of its 
simplicity. Circular section solid drawn tubes are used 
for both longerons and struts. Where joints occur the 
longeron tubes are flattened by a simple hand rolling 
machine and flat fish plates are attached to these flats by 
one cup headed bolt. Struts in the plane of the fish- 
plates are provided with squared or flattened ends which 
fit between the plates and are fixed by spun hollow 
rivets. Struts in the plane at right angles are provided 
with ball-ends which fit into the cup-heads of the bolts 
mentioned. The side girders of the fuselage are made 
as separate units with rigid tubular lattice bracing. Top 
and bottom faces have ball-ended struts and wire cross- 
bracing. Fig. 45 shows a typical joint of this type. 

Conclusion 

This article is by no means a complete account of all 
British achievements in steel construction. Such a com- 
plete description would occupy an inordinate amount of 
space. For this reason it is possible that many details 
which deserve attention have been omitted or too briefly 
mentioned. It is desired to express to all the firms men- 
tioned the writer’s thanks for the information which they 
supplied to him and without which this article could not 
have been written. 

In conclusion it should be understood that most of the 
types and methods of construction described are fully 
covered by patents held by one or another of the firms 
who have been mentioned. 
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AT THE 
FIRST 

AERO SHOW 
HELD IN 
AMERICA 

4 - 4 - 4 - 

ORVILLE WRIGHT 

AND GLENN CURTISS BOUGHT 

U.S. AIRPLANE TIRES 4 - 4 - 4 - 



At the first Aero Show ever held in 
America, the U. S. Rubber Co. exhibited 
pneumatic tires designed expressly for 
aircraft. Orville Wright and Glenn Curtiss 
were the first customers. This pioneer 
achievement was made at a time when 
most accessory manufacturers gave little 
or no thought to the problems of the aviation 
industry. And since thattime — fora period 
of more than ao years — the United States 
Rubber Company has constantly co- 
operated with government agencies 
and with independent manufacturers 
to develop the finest and most depend- 



able tire that can be built for airplane 
service. Today this company offers a 
complete line of tires in all sizes, with 
either plain or non-skid treads, every one 
ofwhichisbuiltof Web Cord construction — 
assuring maximum strength without exces- 
sive weight. U. S. branches everywhere 
are prepared to give immediate service. 
UNITED STATES RUBBER COMPANY 
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Everywhere throughout your ships 



Du Pont supplies modern materials to meet 
in applying color scientifically — 
countless smart refinements in cockpit and cabin 





MEMBER 


O F 


AERONAUTICAL 



the new style-trends in aviation — cooperates 
Pyralin and Fabrikoid adapt themselves to 
— add new beauty, luxury and serviceability. 



#pp> 

E. I. DU PONT DE NEMOURS & CO., Inc. 
FABRIKOID DIVISION Newburgh, New York 

DU PONT VISCOLOID CO., Inc. 

350 Fifth Avenue, New York City 



CHAMBER 


OF COMMERCE 


22 


AVIATION 
August 17, 1929 



armor-lITE 


Protection for Those Who Fly 


A RMOR-LITE ia a laminated, 
- scatter-proof glass, of brilliant 
lustre and excellent visibility. 
Armor-Lite scatter-proof glass has 
been put on the market only after 
extensive tests have proved it to 
be superior to many so called shat- 
ter-proof glasses. 

Armor-Lite is available in a wide 


variety of sizes, weights and thick- 
nesses . . . from heavy “Bullet-proof” 
for banks to “Featherweight,” es- 
pecially designed for the aviation 
industry. 

Every manufacturer or operator of 
aircrafts will find it to his advantage 
to write us for further information 
concerning Armor-Lite. Address . . . 


American Window Glass Company 

World’s Largest Producer of Window Glass 
Farmers Bank Building, Pittsburgh, Pennsylvania 
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Choose 

the WACO "165” 

because it stands hard use 


B UILT rugged and stout from 
nose to tail, the “165” can 
take an incredible amount of 
abuse. Its steel fuselage, staunch 
wings, metal tail surfaces, husky 
under-carriage, oleo shock ab- 
sorbers, steel spring tail skid . . . 
these withstand effectively even 
the excessive strains of student 
flights and landings. 

In every part, the “165” is better 
and stronger than necessary. It’s 
a tough ship, built for knock- 


about service. It’s a good ship to 
be in when emergencies come 
along. For above all, it’s depend- 
able and trustworthy. It gains 
your absolute confidence from the 
very start . . . and never loses it. 

We’d like you to know more 
about the Waco “165.” We’d like 
you to have the new book that 
gives full details. Read it and 
you’ll appreciate why more W\COS 
are in use than any other make 
of strictly commercial aircraft. 


Send for you.- copy now of the “165” Booklet 

THE WACO AIRCRAFT COMPANY, TROY, OHIO 



“Ask Any Pilot” 
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“l Prefer U. S.” 



UT’VE been about everything from machinist’s helper 
A to master mechanic ever since ‘hoss car’ days. And 
I’ve been thrown with nearly every breed of tool 
there is — even had ’em thrown at me. 

I’m here to tell you I’ve never handled tools that 
perform like the good old U. S., in the army and out. 
U. S. not only gave us the world’s first portable elec- 
tric drill, but gave us just about all the worthwhile 
drill features in use today — the fan-cooled universal 
motor, the SKF Ball Bearing armature, chrome 
nickel, steel gears, one-piece frame and commuta- 
tor head — everything that makes for dependable 
performance under continuous heavy load, low 
maintenance cost, and amazing long life. Try ’em. 
Then you’ll know why U. S. drills are ‘the good 
mechanic’s choice.’” 


U. S. i" Special Drill 
2000 R.P.M. Load Speed 
$24 



The United States Electrical Tool Company 

Oldest Builders of Electric Drills and Grinders in 
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Davis iSales 

Are Made in the Air 


I t is an interesting 
fact that every 
Davis V-3 Monoplane has sold itself 
by performance. 

Equally significant is the fact that 
the orders which have been placed 
for Davis V-3 Monoplanes have been 
placed not by inexperienced fliers, but 
by fliers of long experience. 

The Davis V-3 Monoplane is the 
kind of a plane that fliers everywhere 
have been wanting — but cannot be- 
lieve has been produced, until they 
actually fly the V-3. 

It is staunch and rugged — econom- 
ical to maintain and operate — thor- 
oughly modern from nose to tail — 
that much you can tell by an inspec- 
tion on the ground. But when you 
take it off and land it yourself — when 
you sense its unusual stability in 
rough weather — when you test the 
remarkable control at stalling speeds 


AVIS 






our Kxkihit at theJ 
Cleveland Aeronautical 
Exposition 


— then you will realize that the Davis 
V-3 is an ideal airplane. 

We will try to arrange an early 
demonstration for you if you write. 

Many rich territories are still open. 
Responsible dealers are invited to 
write for complete details of the 
Davis Franchise. 

DAVIS AIRCRAFT CORPORATION 


PERFORMANCE (An...l) 

10.000 fc« 
BM.PH 

)1M. P H. 

SOM. P. H. 


Fuel Comumpuoo ai ( 


♦•1/2 gallons pc hi 
D0-<00 in 


’2965 


MONOPLANE 


A TWO-PLACE HIGH-WING MONO PLANE — “THE AMERICAN MOTH” 
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In the St. Louis Robin 


Bethlehem Cylinder Forg- 
ings were used in Curtiss 
“Challenger” Motor which 
drove plane through 420- 
hour non-stop flight, to new 
record. 

Cylinder forgings must be as 
nearly perfect as human skill 
can produce, and the steel used 
must be “right” in every way. 

Both by facilities and experi- 
ence, Bethlehem is equipped to 
make this highly important 
part. During the present year, 
this Company has supplied 
thousands of cylinder forgings 
to prominent engine builders. 



B^THLEyEM STEEL^ COMPANY, ^enerjtf Office 


ONLY the fi ncsl, most conscientious work- 
manship, combined with flawless materials, 
could produce a motor capable of such per- 
formance. It is significant that the all- 
important cylinder forgings, on which so 
much depended during the “Challenger” 
Motor’s steady, unfaltering 171/j-day run, 
were made by Bethlehem. 

Significant, because so many of the motors 
that have driven other planes on memor- 
able flights during recent years had vital 
parts made from Bethlehem Forgings. 
Bethlehem Forgings were used in Lind- 
bergh's “ Spirit of St. Louis ” — in the 
“America,” in which Byrd and his com- 
panions made their trans-Atlantic Flight — 
in the “Columbia,” which Chamberlin 
piloted across the Atlantic — in the plane in 
which Maitland and Hegenbergcr made the 
first flight from San Francisco to Hawaii — 
in the “Question Mark” — and in the Ford 
planes of the Transcontinental Air Trans- 
port Company Fleet. 

Bethlehem Forgings are used extensively 
throughout the aeronautical industry — not 
only in famous planes but in many hun- 
dreds of ships, which, by their smooth 
dependable, day-after-day performance, 
are safely and efficiently carrying on the 


BETHLEHEM 
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Getting the cart 

( distributor ) 

BEHIND the horse 

( consumer ) 


“A” and “B” are manufacturers of high 
grade radio sets. Both are seeking national 
distribution. 

“A” appropriated $400,000 in 1928 for an adver- 
tising campaign in general mediums to create 
distribution through consumer demand. He 
by-passed the dealer — didn’t consider his selec- 
tive function. 

“B” went after it differently. He appropriated 
$125,000 for general consumer mediums and 
$25,000 for the papers of his trade. He intended 
to create distribution direct and along with con- 
sumer demand. He recognized that if the dealer 
had a place in his sales program then the dealer’s 
magazine had a place in his advertising pro- 
gram. Radio Retailing was used as his key 
paper. 

A recent accounting shows that “B” sold three 
times as many radio sets as “A” during 1928. 


There are some advertising men like 
“A” who earnestly believe that con- 
sumer demand by itself automatically 
organizes distribution. Over a long 
period it may possibly do so. But what 
about the manufacturer who cannot 
afford the long-haul expense — the manu- 
facturer who must seek his profits from 
economies in marketing as well as pro- 
duction economies — the manufacturer 
beset with serious price competition ? 
The wrong use, the improper balance of 
advertising has often turned users of 
advertising into foes or skeptics. It is 
not a question of one type of medium 
in preference to another but a matter of 
common-sense principles of merchandis- 
ing. With these understood and applied 
an effective, economical program of ad- 
vertising is inevitable. 


McGRAW-HILL 

New York Chicago Cleveland 
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Hawks and Wisp 

break more trans- 
continental records 




Captain Frank M. Hawks and 
his "Wasp” powered Lockheed 
Air Express have broken more 
transcontinental speed records. 
They now hold both the East 
to West and West to East mark. 

vv r. o B The new non-stop time from 

New York to Los Angeles is 19 hours, 10 minutes, 
23 seconds.The old figure was 24 hours, 5 1 minutes. 

The new non-stop time from Los 
Angeles to New York is 17 hours, 38 minutes, 
16 seconds. Captain Hawks and the "Wasp” 
held the former record of 18 hours, 21 

The elapsed time from 
Roosevelt Field to Los 
back again was 44 hours, 48 
flying time 36 hours, 46 minutes, 48 
a record. It was the first time in 
man had flown coast to coast and return 
such remarkable time. To set these new 
across the skyways of the continent, the 
traveled approximately 5300 miles at an a- 
speed of 144 miles per hour. The 
performance characteristics of the "Wasp” are 
thus again strikingly emphasized by conspicu- 
ous accomplishment. 

PRATT $ WHITNEY AIRCRAFT CO 

HARTFORD - - -* CONNECTICUT 

Division of United Aircraft OTransport Corporation 

Manufactured in Canada by The Canadian Pratt & Whitney 
Aircraft Co., ltd., Longueil, Quebec; in Continental Europe 
by the Bavarian Motor Works, Munich. 


to East 


Wasp &Horaet 

Sn.Gin.Es 





What Do V isiting 
Pilots Say About 
Your Field? 


W INGED words as swift and as 
far flown as any ship that makes 
your field a port of call, are creating a 
reputation for your field among airmen. 
Many a pilot's iog book tersely describes 
and rates the service you are able to 
give visiting ships. 

What do visiting pilots say about your 
field? 

The United States Air Compressor 
Company has developed compressors, 
paint spray equipment and a high 
pressure lubricating device, especially 
adapted to the rapid and efficient ser- 
vicing of aircraft. See this equipment 
at Booth No. 221 at National Aeronau- 
tical Exposition in Cleveland, Aug. 24 
to Sept. 2. 



Write for the latest U. S. Bulletin 
on Airport Hangar Equipment 


U.S. 


AIR COMPRESSOR 
COMPANY 

348 Harvard Ave., Cleveland, O. 


RAYMOND 
Valve Springs 

Establish an unsurpassed record 
for sterling performance . . . 



T h e Curtiss Challenger Motor 
in the Monoplane St. Louis 
Robin, piloted by Jackson and 
O’Brine, which shattered all 
existing endurance flight rec- 
ords, is equipped with Raymond 
Valve Springs. 

This demonstrates the un- 
failing reliability of Raymond 
Valve Springs for Aviation 
engines. 


Send US your 
inquiries for 
Estimates. 


Manufacturers of 
Dependable Springs and 
Wire Specialties 
Since 1883 




RAYMOND 

MANUFACTURING CO. 

CORRY, PENNSYLVANIA 
U. S. A. 
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Quicker Opening — Certain 
Action— Study this New 

FLOYD SMITH 
SAFETY PACK 


;t "COMING DOWN." It tells 




YANKEE 

FROM “ AVIATION " JULY 27 

'r 1 '" 

Dr - availing 
K. G. FRANK 



SIEMENS 

ENGINES 



H.P. 1736 R.P.M. 
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The complete data 

you need on 

—AIRPLANES and MOTORS 
—INSTRUMENTS and EQUIPMENT 
—CONSTRUCTION and REPAIR 
—OPERATION and MAINTENANCE 
— and every phase of aviation. 

in the NEW Third Edition 


AIRCRAFT HANDBOOK 

By FRED H. COLVIN 
and HENRY F. COLVIN 

464 pages, 5x8, flexible 154 illustrations, £4.00 
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McGraw = Hill I 


FREE EXAMINATION COUPON 
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Who pays the 


when sightseers 
play tag with 
a plane 



W 'HEN sightseers race out on 
the field after a plane, the Grim 
Reaper may join in the chase. If 
old G.R. catches Mr. Sightseer .... 
who pays for the game of tag? 

Mr. Sightseer? Yes, and the owner 
of the plane or of the airport may 
also have to contribute ... .a damage 
suit cos’ts money. 

Many airport operators have mini- 
mized this risk .... protected them- 
selves and their clients .... and 
reduced insurance costs. With the 
assistance of an Anchor Fencing 
Specialist proper enclosures and bar- 
riers have been erected so as to posi- 
tively restrict sightseers to safe areas. 
Phone the Anchor Fencing Specialist 
near you. Ask him to submit a plan 
of protection for your airport. 
ANCHOR POST FENCE COMPANY 


Anchor 

JT CHAIN LINK 

m .Je/icej- 

- ■ 1 




Pursuit Performance with Only 60 H.P.! 


Airworthiness. . . Stability. . . Maneuverability that surprises and de- 
lights. . . The perfect light plane for sport and training. . . The choice 
of up-to-date training schools. . . Fly the Doyle and keep abreast of 
the times! 

The Dovle 0-2 — the culmination of four years of aeronautical research 
and design by Mr. Harvey Doyle, designer of the original American 
Moth — merits your prompt investigation. 

Doyle Aero Corporation 

3102 Elm Ave., Baltimore, Md. 



Cylinders f>if Ctienet| 




T HE Cheney cast cylinders are not ordi- 
nary cast iron cylinders. They are made 
by certain methods and with proper mixtures 
which increase the wear-resistance, good ma- 
chining, and low cost. The Cheney organiza- 
tion has had 25 years’ experience in this most 
specialized field, where foundry technique is 
of utmost importance. 

Cylinders can be delivered in the rough 
r machined ready for assembly. Your in- 
quiry will receive our immediate attention. 
The experience, facilities, and engineering 
service of S. Cheney & Son are all available 
to responsible motor manufacturers. 




wtnJ S f«n 

MANLIU5.N.Y 




VIATION 
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Flies Like a Hawk— Lands Like a Kitten 


A Kinner Powered Ship — 
Unusually Economical 



-TITA Ml KT. 

"'I I I KItIIIF 

Registered Trade Mark 

A Complete Range of 
AIRPLANE FINISHING MATERIALS 

Dope-proof paint, black, white, aluminum or grey; 
Clear nitrate and acetate dopes; 

Ti-Two colored one-material dope; 
Pigmented nitrate dopes; 

Flexible wing lacquer; 

Wood and metal lacquer (for inside and outside finish) 

TITANINE, Inc. 

Union, Union County, Neu> Jersey 



D on’t Overlook 

Opportunities 

Men who regularly keep 
in touch with the market 
through other channels 
often overlook the many 
opportunities that are 
to be found in the 

Searchlight Section 

For Every Business Want 

“Think Searchlight First ” 


I The Budd 

5 Wheel Company 

◄ 

◄ Makers of 

◄ Wheels for airplanes 


PHILADELPHIA AND DETROIT 




FAXRCHIIdD cabin mono- 
planes and open biplanes form a complete line of quality 
aircraft for dealers’ sales. Fairchild aviation products also 
include pontoons, skis, landing lights and engines. Deal- 
s address Fairchild Airplane Manufacturing Cor- 
poration, Farmingdale, L. I., U. S. A. 

Up airplanes 


THANK YOU /or mentioning 
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NICHOLAS-BEAZLEY -is as 

NEAR YOU AS YOUR TELEPHONE 
•CALL MARSHALL, MO. 1400 • 


"Same Day” Shipment on Supplies You Need . . . 
Complete Aeronautical Stocks at Your Command! 





Nkliolas'Beazley : 

A irplane Company jn c^p 
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aircraft 
parts an<l fitting's 


see u rely -quip lily- vanity 


Here is a Screw that eliminates tapping.. ' It is 

easier to use than a rivet or bolt yet makes 

permanently secure fastings to iron, brass cr 
aluminum castings, steel, Bakelite, etc. 

Simply hammer Hardened Metallic Drive Screws 
into drilled or formed holes . . . .just as you drive 
a nail into wood. 

Obviously, such a simple method of making 
fasteningsfmust result in amazing assembly speed 
and a worthwhile labor saving. We want you 
to see, also, how secure are fastenings made with 
these Screws. Once in, they stay in. Even 
severe vibration won’t loosen them. 

Make the same test that has resulted in the 
adoption of Hardened Metallic Drive Screws by 
many leading manufacturers of aircraft and ac- 
cessories. Try these unique Screws on your work. 
Then judge their security. .. .their time-and- 
labor-saving ability. 

Just send us a brief description of assemblies for 
which you think Drive Screws are suitable. We 
will furnish samples for test, free. 


PARKER-KALON CORPORATION 


PARKER-KALON 

HARDENED METALLIC 

DRIVE SCREWS 


IO.I482I5I - OTHERS PENDING 


For Making Fastenings to Iron, Brass 
and Aluminum Castings, Steel, Bakelite, etc. 




SEAMLESS 

STEEL TUBING 

All Aircraft Grades 
Warehouse stocks for immediate 
shipment in any quantity. 

Mill shipments for substantial 
production requirements. 

SERVICE STEEL COMPANY 

1435 FRANKLIN STREET 
DETROIT 

KUPFALO CINCINNATI LOSANGELES 


THANK 
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* ONLY 

CJM3HEK 

OFFERS SUCH UNUSUAL 

PERFORMANCE 

WITH COMFORT AND ECONOMY 



Greatest speed range . . . finest appointments 


an d construction... and now available for 
delivery . . . See the nearest dealer or write 
for complete information. 

Star Aircraft Co. 

BARTLESVILLE, OKLAHOMA 


PITCAIRN 

AIRCRAFT 


For Air Mail use , , , , SUPER MAILWING 



For Sport or Private use r , SPORT MAILWING 


Pitcairn Aircraft, inc. 

Bryn Athyn Penna. 



For Dependability 
chose PENNZOIL 

In all Ihc preparation for T.A.Ts great enter- 
prise, dependability lias been the watchword. 
T.A.T’s Technical Committee, with Col. Charles 
A. Lindbergh a- its chairman, have specified 
■ he best of everything. 


The choice of Pennzoil for the safe lubrication 



THE PENNZOIL COMPANY. Oil City, Pa. 

penlSZ° il 

HIGHEST QUALITY PENNSYLVANIA OIL 


“The Best Motor Oil in the World” 


Cunningham-Hall Airplanes 

All-metal structure — in- 
sures durability, lower 
maintenance and greater 
safety. 

Manufactured by 

CUNNINGHAM-HALL 
AIRCRAFT CORPORATION 

13 Canal St. 

ROCHESTER, NEW YORK 


The SEYMOUR — The Newest 

RESISTAL GOGGLE 
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Airports and Aviation 
Buildings by Austin 




IE _ AUS TI N C OM PANY 

assKtsstwawat 


I,HE e A1 

SMsaar 


u 


EXPERIENCED 


BERLINElt-JOYCE 

AIRCRAFT fSttf CORPORATION 


r ¥ 



"iSES- 


COLONIAL GRAIN 
UPHOLSTERY LEATHER 

made by 

EAGLE-OTTAWA LEATHER COMPANY 
Grand Haven, Mich. 

Genuine leather for airplanes is 
NON-INFLAMMABLE durable and clean. 
Sample books furnished on application 


-! B&r 


“= 


“Opportunity” Advertising: 

Think " Searchlight •• First! 





THANK YOU lor 



LIGHT WEIGHT 

S PECIALLY designed for airplanes, 
theBendix Wheel and Bendix 2-Shoe 
Servo Brake form a single unit — sturdy, 
efficient, compact. 

The 30x5 inch size weighs 22% pounds 
complete with brake. 


s and Plant: South Bend, Ind. 


BENDIX UL BRAKES 


FOR SAFETY 


WE MAKE 

on our automatics, thousands of parts 
of alloy steel, hardened and heat-treated 
to meet the most exacting service. 

Do you AVIATION PEOPLE need 
products of such quality? 

If so — let’s get together. 

STANDARD PRESSED STEEL CO. 

Jenkintown, Pa., Box 528 




ALUMINUM 

AND ITS ALLOYS 

for Aircraft 

Aluminum Company of America 

2482 Oliver Bldg. Pittsburgh, Pa. 




1400 A irpla z,¥Zz s 

AIR-COOLED 
FIXED RADIAL 

120 and 180 H.P. 

> See Mr. Smith at Booth No. ??? 
Cleveland Show, Aug. 24th to Sept. 2nd 
Cleveland Hotel at night 
Permanent Address: TIPS & SMITH, InC. 
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WHERE TO FLY 



- ILLINO IS - 



FLY WITH US 


I yTIN-^ONift- Yah AIRPORT I 


"Where the be/t pilot/ are trained < 
3oo6 Pure Oil Bldq. Chicago. III. 


LEARN TO FLY IN WICHITA 


K RHALEY SCHOOL O] 


DEL-MAR- VA. AIRPORT 


Massachusetts Airs 


Cape Cod Glider School 

i Motorless Aviation Corpn. 
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H E 


E T 


FLY 


PENNSYLVANIA — 


Nw AERIAL 
CHARTER 
SERVICE 


New York and Suburban 
Airlines Inc. 

>t. HARRY' ROGERS. Operations Manager 







•nuiitJutiEF 

MRCNaO. «*CC. KftStOnt ICINISO 




BEST TRAINING 
LOWEST PRICES 

SOUTHERN AIRWAYS SCHOOLS 
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AIRCRAFT SERVICE DIRECTORY 

Advertisement 
PIONEER INSTRUMENT COMPANY 

754 LEXMOTOM AVE.BROOKLYM NEW YORK 

• tion „ OT . 0T10> ;j 

INSURANCE BROKERS TO AVIATION 

• 

TRIUMPH 

FUEL OAORgJTOB AIRCTART 

JOHN S. COX AND SON^ 

Iowa-Illinois Airways Inc. 

STEARMAN, D. H. MOTH 
AND MONOCOUPE 

SEAMLESS STEEL TUBING 

OX-5 SPECIALISTS 

P itch & Bank 

gg INDICATOR 

AIRPLANE SPRUCE 

^MONDSIF.NTAL^AIBCRAFT. INCh 



FIRE-PROOF STEEL 
HANGARS 

APPROVED BY DEPT. OF COMMERCE 
AIRTORT HANGAR CD.. 

gCEnrCPSEnF 

FLOTTORP 

wjjjjj* fXSriSS 

FLOTTORP PROPELLER COMPANY 

0X5 Cylinders 

GAHDNER- i^^-pg^^^A-cgrrrr^ 

gardner^^propellefT works 

Professional 

Services 

PLYCOR “WSSSaSBS!” 

as • 

jj3wSr‘f 

HASKELITE 

SHOWALTERrASSOCl^TES 

planners Jtnhitccts •Snginem 


^HASKELITE KKL CORPORATION 

Suit. «, 

Phoenix Clear Nitrate Dope 

p'Ho'^ix^mcRArr^OTUcrs CO. 

djg^PITCHfNO,CATO, R 

Frilbie Aircraft Products 

AERO-KEN 

ACr °CompfeIc Design"' 08 
and Stress Analysis 
500404 Investment Wit. 

Propellers 

tip 

Aeronautical Engineering 


... »rs,!Csis?al. n. 
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EMPLOYMENT and BUSINESS OPPORTUNITIES— USED and SURPLUS NEW EQUIPMENT 

UNDISPLAYED — RATE PEE WOBD: INFORMATION: ^ DISPLAYED— BATE PEE INCH: ^ 



York. Chicago or Saa Franci.ro oOcc.. 8 10 14 Inch S:; ! j J ! ! ! . SAO ao tSch 

"“““Hr 


mmmm 

mmm 

mmmm 

HH 

KBGHHH 

SiSS 

2 a g££farSA 

-mg ■jgaa-i^gvjrts 

ORT 

Allows Inspection 

DELIVERED FREE 

month of August for any of the 
motors below will be delivered 
free of charge anywhere in United 
States. No charges for crating: 

T: 'Z 

0X 5 850 

Overhaukd^lwo 180 hp 850 

mm 

BPiSSi 


MtSJSf 


w 1 

i FOR SALE OR TRADE j 


i 1 itunss/sswaTait i 

riggsEr-sl 

i 


5000 Propellers, 28 to 200 H P. ] 

s-jrss^&Fjssrsz 

I j 

1 1 RAVEI AIR-SPEFDWING 

La asd ws gl V “» 

220^p..H,sso, less 
60 hp R Anrani wtth 
Nr- 'l20 h r . URhone 125 

KARL ORT, York, Pa. 


mmms- 


3®®&SiS£si® 




iSS-l;?jI«iSCTp= ; 


;^“S'ws"SrS 


gjgg^lgaHHg 


ESxSftKS-« 


Closing Out 


icisifsp 


2ss~! ?a« 


ggpssss 


igr ,LIT 




ibss® 


2ll^“«sS"?'{-"i 




m bsm mi » 


ss»»’ s » 


s-sssHsa? 


IUffli 




sis? ' 






ssrE»£ 

wbpiTm un «fh«» W. | SHShrSsa 


HUNT AIRWAYS 


Two Cabin Airplanes 
Use d Less Than 100 Homs 





The Searchlight 
Section of this 
paper 

is devoted to the advei 
tising of idle used an 


You can reach 

X; 0 c " y h “i’' 

ment^in the S 


POSITIONS WANTED 

IE;',,. 


Cabin Plane and 
Design 

manufacturers has an 8-place cabin 


mmm 

sfisasi 

‘mtmm 



concentrate in the small ship held pre- 

’trsefss'sijsvs 

msmtm 

This is an attractive purchase (or a 
cabin field with most research com- 

AMO* 

rnrnmm 

to offer its stockholders. Priced for 

^SaSH #® 3 

..S'-STirs.:?;;™,. 

An Excellent 
Opportunity 

pram 

Learn W elding 

L"\zrr,a 0 ^ | 

; SPARTAN AIRCRAFT CO. 

LISTS 

Igsafil 

r 

1 c™* wMy-SoU ««h * j 

IK When You're in a llarr, |_ 

HSifi. 

Ill 

AIRPORT SITE 

Houston, Texas 

j TECHNICAL SERVICE 

1 than Municipal Airport. A real investment at $400 per 
i acre See me at Cleveland Show, Booth No. 197, Cleve- 
! land Hotel, at night. 

; Permanent Address: T. L. SMITH, Jr.. P. O Box 1 $4 J, Houston, Tex. 


46 


AVIATION 

August 17, 1929 


ALPHABETICAL INDEX TO ADVERTISEMENTS 




Gordon ft Ferguson. Inc. 


International Nickel Co. 


Jaeger Watch Co., Inc. 


Kinnear Manufacturing Cu 
ICreutaer Corp., Joseph. P. 


Naturaline Co. of America 

Nicholas, Beasley Airplane Co. Inc. 
Notrus Hangar Corp. 


Parker Kalon Corp. 


Pitcairn ^Aircraft, Inc. ... 

Pratt & Whitney Aircraft Co. 







Timm Airplane Corp. 

Tltanlne. Inc. ..... 
Truscon Steel Co. . . . 


C S. Fleeter Tool Co 
United Stales Kubber Co. 




SEARCHLIGHT 


AIRCRAFT SERVICE DIRECTOR 
Airport Hangar Co 


Cleveland Tool ft Supply Co 

Floltorp Propeller Co. 
Friable Aircraft Products 
Gardner Propeller Wkg 
Haskellte Mfg Co 


Monumental Aircraft. 1 

Paragon Engrs.. Inn 

Phoenix Airport Products C 
Pioneer Instrument Co 

Posey ft Co.. J. VO.. 

K letter Instrument Co. 
Strauss ft Bucgeletsen 


Showalter Associates 

5 USED AND SURPLUS EQUIPMENT 

POSITIONS VACANT 

6 POSITIONS WANTED 

’ WANTED TO PURCHASE 

5 WHERE TO FLY 
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BACK OF 
PHILLIPS 

AVIATION GASOLINE 

This widespread, modern and cHiciont 
organization, including 2824 producing 
wells; 2122 tank cars; 48 gasoline plants 
and over 5000 employees, is back of 
Phillips aviation gasoline — the fuel of 
even distribution to all cylinders. It 
insures a permanent supply at a steadily 
increasing number of airports. 


Phillips Aviation 

BARTLESVILLE 

OKLAHOMA ©tW9. By Phillips Petroleum ComDaor 

THANK YOU /or mentioning AVIATION 


The name of wright is 

ONE OF AVIATION'S ASSETS 










ILLIONS of men have 
yet to fly. Some 
will never do so. 
But as succeeding 
thousands come to 
decide that they will 
ride the air the name of Wright is one of 
Aviation’s assets. 


For in the minds of millions the name of 
Wright . . . the reliability of Wright . . . the 
endurance of Wright . . . give confidence and 
courage to the neophyte of the air when tor 
the first time, he sweeps upward in the skies. 

The name of Wright is one ot aviation’s as- 
sets. It is so not to the lone benefit of our- 
selves, but to every man who builds a plane — 
to every man who takes his living from the air. 
For the job of all of us in aviation is to build 
this kind of confidence; to work together as 
business men should; to take from aviation its 
heroic tinge, and to clothe it with confidence 
and every-day reliability. 

Last year set a new record in the total ot 
passengers carried for hire. 1929 will see more 
millions climb into planes for their first trips. 
Many more will enter flying schools. Many 
will buy their own planes. All are hastened 
in these decisions by their knowledge of 
Wright’s proven dependability. 




»>£>* 


•oSSfc. 



WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON., NEW JERSEY 



